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‘Aveling & Porter, L 4: 


ROCHESTER, 
. Gteam & (rude Oi 
km Rollers, &e, cs 


& CO. (1999), LTD. 
Y ARROW Giassow 
PASSENGER AND CARGO STRAMERS. 


SHALLOW DRAFT VESSELS. 





A. G. N M2tord, L 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY 4ND Wak OFFICE Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 
See advertisement page 19, 


PATENT, bse? * TUBE BOILERS. 
UTOMATIC FEED REGULATORS. 


And sekaeee Machinery as supplied to the 
Admiralty. 217 


cress 


lant 
LL DESCRIP’ a3 


FLOATING ‘ORNS. COAL "BUNKERING 





HAARLEM 
Werf Conrad, HOLLAND. 
Agents; MARINE WORKS, Lrp., Frtars Houses, 
39-41, New Broap Sr., LONDON, E.C.2. 
See half-page Advert. last week and nezt week. veek, _ 2087 


({RANES. 3. All Types. — 


GEORGE RUSSELL & CO, LTD. 
Motherwell. 1867 


STEEL TANKS, PIPES, GASHOLDHRS, &c. 


I[hos. Pi iggott & Co., Limited, 
INGHAM, 
See Advertisement last week, page 19, 


pce Eero & Kre 


PATENT 
LERS See Page 49. 
Sole Makers; SPENCHR BONBOOURT, Li. 
Parliament Mansions, Victoria 8t., London, 8.W 


ank Locomotives. 
Specification and Workmanship equal to 
Main Line Locomotives. 


R. & W. HAWTHORN, LESLIE & CO. Lrp., 
ENGINEERS, NEWCASTLE-ON-TYNE. 1864 


Brett's atent J after Co 

LiMiTED. 

Hammers, Presses, Furnaces, 
COVENTRY. 610 

RAILWAY AND TRAMWAY ROLLING STOCK. 


H urst, Nebo &(o., L'4: 


Tar Guascow ROLLING Stock AND PLANT —— 
MoTHERWELL. Od 3383 


[2vincible (j2xse (lasses. 


BUTTERWORTH BROS., Lid., 
Newton Heath Glass Works, 
Manchester, O04 9753 


Your Repairs or any 
SPECIAL MACHINERY, try 
THOMAS HUNT & SONS, 


Ro 
Ibion Ironwor 


A ks, 
Bridge Road oe Battersea, §.W.11. 


























(Campbells & Heter, L 4 


Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3ft. diam.. 
Spur Wheels cut up to 9 ft. diam. 


DOLPHIN FOUNDRY, LEEDS. 4547 





1 Vosper « Co, Lr. 


PoRTSMOUTH, 
HIP & LAUNCH BUILDERS, 
ENGINEERS & BUILER MAKERS. 


THE | Guiaseow RoLLine Stock anp PLanT WoRKS, 


urst, Nelson & Co., Ltd., 


BulldersofRAILWAYCARRIAGES, WAGONS 
ELECTRIC CARS, and EVERY OTHER DESCRIPTION 
or RAILWAY and TRAMWAY ROLLING STOOK. 

Makers of WHEELS and Axes, Ratsway Puant, 

Foreines, SmirH Work, InoN & Brass Casrines. 

PresseD STEEL WORK OF ALL KINDS. 0d3382 

Reg. Office and Chief Works: Motherwell. London 
Office : 32, Great St. Helen’s, Bishopsgate, H.C.3. 


Q” FUEL APPLIANCES, 


Od 3551 








Systems 

PrREssuRE AIR, STEAM 

For Boilers of all types. 
KERMODES LIMITED, 
35, The Temple, Dale Street, 

Liverpool. 
Naval Outfits a Speciality, 
also for Merchant Ships, for 
Factories, Locomotives, and 
Industrial Process Furnaces 

of all kinds. 

Supplies to the British 
other Governments. 


Telephone No,: Central 2832. 
Telegrams: ‘* Warmth.” 


ew Wire Ropes, 


LONDON "BLNGiO FIRM, 
don. 


earing of all Descriptions. 


GEAR WHEELS up to 10 ft. diameter. 

FLY ROPE and SPUR DRIVING WHEELS 
up to 28 ft. diameter. 

BRICK and CLAYWORKING MACHINERY 
of all kinds. 
—e —* Uniflow,” ‘* Corliss,” 

al 

CLAYTON, GOODFELLOW & CO., Lrp., 
Blackbura, 


[the ad Railway 


Engineering Company, 
AN, GLASGOW. Lrp., 
London sa Victoria Street, S.W. 
MANUFACTURERS OF 
RAILWAY anes. WAGON & TRAMWAY 
RELS & AXLES. 


CARRIAGE 3 WAGON IRON week sone 
CAST-STBEL AXLE BOX 


and 


4078 








or Drop 


1249 








Filectric “Cranes. 


8S. H. HEYWOOD & CO., LTD., 
_REDDISH. 


Nlectric 
(UP TO 35 TONS.) 


8. H. HEYWOOD & 0O., LTD., 
REDDISH. 


Lifts 


357 





Ful, Horse rsey, Sons & Cassell. 


SALE AND VALUATION 
PLANT AND * MACHINERY 


ENGINEERING WORKS. 
11, BILLITER SQUARE, 8.0.3, 


PROPELLERS 


AND PROPULSION PROBLEMS. 





Iron and Steel 


ubes and Fittings./4¢ 


pone onsees in Great Britain for the manufacture 
Armeoo” Rust = Be ing -_ 


The Scottish Tube Co., Ltd. 
“Bmp eoreuens 34, Robertson Street, Glasgow. 
See Advertisement, page 33, Dec. 19. j 





Special designs only. 
“ Circulation ition Theory." 
Akimoff Propeller Companys 
PHILADELPHIA, U.S.A. 
9- -500 Kw., 500/550 Volt D. C. 
GENERATING SETS, Totally Enclosed, Three 
eli-Lubricating Engine, with Complete 
lant, by Allens, Pipes, Valves, Oil 
Separator, complete. 
Admirably suited for Mining or other power 
transmission work. 


Me “wi ne a i 
i rotor pyiand 17964 1137. re na bis. 





John Belany, Limited, 


MILLWALL, LONDON, E. 1216 

GENERAL CONSTRUCTIONAL ENGINEERS, 
Boilers, Tanks, & Mooring Buoys 
Strtrs, Perron Tanks, Arm RECEIVERS, STEEL 
OHIMNEYS, RIVETED STEAM AND VENTILATING PIPES, 
Hoppers, SPECIAL WopRK, REPAIRS OF ALL KINDS. 


IRON & STEEL 


Tubes AND Fittings 


AND 


Sieel Plates. 


Srewarrs AND Liovns, Lia. 
GLASGOW BIRMINGHAM LONDON, 
See Advertisement, page 51. 1872 


eter rotherhood td., 
ar 5 L 


PETERBOROUGH, 


STEAM ENGINES AND TURBINES, 
GAS AND OIL ENGINES. 
AIk COMPRESSORS. 
REFRIGERATING PLANT, 


See Advertisement, page 53, Dec. 19. 








1475 





(joven Engine Works, 


FOR R SALE 
IN WHOLE OR PLOTS. 

GROUND extending to 42,672 square 
yards, and BUILDING thereon of — 
and Boiler Shops — belongi "Bat 
Messrs. DUNSMUIB ACKSON, 
equipped with Overbead Travelling Pm 
up to 60 tons, 


For particulars apply— 
WEARING ‘3 MARTIN, 


Writers, 
180, Hope Street, Glasgow. 


2347 





osser and Russell, Lid., 
MECHANICAL ENGINEERS 
QUEEN’S WHARF, HAMMBKSMITH, Ww. 
Undertake SPECIAL MACHINE WORK of 
any description. 
WELL EQUIPPED SHOP. 
a WORK up to 10 ft. diameter. 
Phone: Hammersmith 31, 967. 9211 


R Y. Pickering & Co., Ltd. 

e (Established 1864.) 

BUILDERS of RAILWAY CARRIAGES & WAGONS 
MAKERS of WHEELS and AXLES of all kinds. 


Chief Offices and Works : 
WISHAW, SCOTLAND 


London Office Od 
10, Ionun.sben Hovse, WESTMINSTER, 8.W.1. 





Rey yles Limited, 
ENGINEERS, IRLAM, MANCHESTER. 
FEED WATER HEATERS, 

OALORIFIERS, EVAPORATORS, > ,20¥ 
CONDENSERS, AIR HEATERS, ' 
Merrill's: Patent TWIN STRAINERS’ for Pump 

uctions, 
SYPHONIA STRAM REDUCING VALVES, 


TRAPS 
class GUNMRETAL STRAM 
ATER SOFTENING and FILTERING. 5723 


YARROW & S aso. LTD., 





LAND AND MARINE 


YARROW BOILERS. 


2277 
Mitthew p= & Co L* 
LEVENFORD WORKS, Dumbarton. ee 


See Full Page Advt., page 59, Dec. 5. 
Froreings. 
omers, Limited, 


Wileer HALESOWEN. N. 7116 
['aylor & (halen — 


Tresses 
For Production of SHEET METAL WORK, 
COINAGK, CARTRIPGES AND GUNPOWDER. 
Foundry, Works and Showrooms; BIRMINGHAM, 
See Advert., page 80, Dec. 5. 195 


Railway 


Gwitches and 


rossings. 


T. vane: & Some, ea 
DaRLING 


He Wnghtson & Ce. 


LIMITED. 


See Advertisement page 57. 2402 


New 300 & 500 B.HP. M:A.N. 


STATIONARY DIESEL ENGINES with 
accessories, as delivered from the makers _— 
Peace Treaty; also Dynamos for same. All s 

arts in stock.—HICK-DIESBL OIL ENGI us 
TD., 70, Queen Victoria Street, B.C. 4. 2043 


ON ADMIRALTY LIST. 




















ohn Kirkaldy, Ltd., 


London Office: 101, LzapENHALL 8t., B.C.3. 
Works: Buunt eel _ Harlow, Essex. 


Mak 
rating and Distilit Plants. 
ist wey rong and Ice-making Machinery. 
z eaters. 
iva 


rators. 
Fresh Water Distillers. 
Main Feed Pum sas wt 
Combined Circulating and Air Pumps. 
Auxillary .. Condensers, 





Filectric [['ransporters. 


8. H. ea, So &00., LTD., 
REDDISH. 


1357 


+» &C. 
r[aversers 


1857 





Specifications, Contracts, 
Technical matter of all Matibonwurstely typed 
from rough drafts. Duplicating, facsimile type- 
writing, ———ee from and into  cecnemaeam lan- 


rators sent ou 
orROLING RTA Hstd. 1894. 422, Mansion 


House Chbrs., H.C.4. Tel. : City 2787. G 476 


|. J. Davis, M.[Mech.E., 
rele En — nag Tested and 
ee: Tel. : 
ising, London.” 





Tel = ati ‘a Lda 
Seltpiene: : 1424 PGentral. 


EK, P. Alexander & Son. 


CHARTERED PaTENT AGENTS, 
306, High Holborn, London, W.0.1. 585 
PATENTS. DESIGNS. TRADE MARKS. 








ocomotive 
(HLECTRIO), 
8. H. HEYWOOD 4 & CO., LTD., 
REDDISH. 

BARGAINS FROM BOLTON. 
High Speed Self-acting 
RACK-DRIVEN 
PLANING MACHINE, 
by Beyer, Peacock. 

To plane 16 ft, by 5 ft. by 5 ft. 

Very heavy bed; about 24 ft. long, with planed 
Vee slides, 

T-slotted table. 

Massive cheeks to floor, 

Four graduated tool boxes. 

Weight of machine over 16 tons, 
IN STOCK. 


THOMAS MITCHELL & SONS, 
LTD., 
BOLTON. 
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ASSOCIATION. 
For the prevention of Steam Boiler Explosions and 
for the attainment of Economy in the Application 
of Steam. 9, Mount STREET, MANCHESTER. 
Chief Bngineer: OC, B. STROMEYRER, M.I.C.E. 
Founded 1854 by Sim WILLIAM FAIRBAIRN. 
Certificates of Safety issued under the Factory aud 


Tie Manchester Steam Users 


Worshops Act, 1901. Compensation for Damages 
and Liabilities paid in case of Explosions. ~— 


and Bollers inspected during construction. _ 


(Sorrespondence Courses for 
Inst. Civil Engrs., Inst. Mech.H., London Univ, 
(Matric., Inter. Babe), Inst.M. & ad and ALL 
RNGINBERING _BXAMINATIONS 
conducted by Mr. TREVOR W. PHILLIPS, 
eey g. London, Assoc.M.Inst.0.E., Char- 
Civil Engineer, M.R.8.1., F.R.S.A., etc. Also 
Day Tuition in Office. Excellent results at all 
Exams., comprising hundreds of successful Students. 
may commence at any time, and all 
Students receive individual tuition.— For full 
a apply to 8/11, Taarrorp CHAMBERS, 58, 
uTH JouN STREET, LIVERPOOL. 1993 


Hpgineering Salesmanship 
and SALES MANAGEMENT.—Write for 
brochure describing our special Course of Training 
for of unlimited scope in this lucrative field.— 
DIRBCTOR, Institute of Engineering Salesman- 
ship, 833, Oxford Road, Manchester. 2431 


D 


raughtsmen, before 
Negotiating with Government Departments 

‘fn connection with aw pat please communicate 
with the GENERAL SS8CRETARY, Association of 

neering and Shipbuilding Dravghtsmen, 96, 

St. George's Square, London, S.W.1. G 758 








TENDERS. 


HIGH CARLEY SANATORIUM, near 
ULVERSTON. 

Ra Sale, Hydro-Extractor, 

26 in. diameter. Can be seen on application 

to the Medical Superintendent, Offers should be 

sent to Dr. G. LISSANT COX, Central Tuberculosis 

Officer, County Offices, Preston. G45 





FLEBT (HANTS). 
URBAN DISTRICT COUNCIL OF FLERT 
(HANTS). 


NEW SEWERAGE EXTENSION WORKS FOR 
FLEET, HANTS. 


UNEMPLOYMENT RELIEF WORKS. 
TO CAST-IRON PIPBR FOUNDERS. 
The Urban sy ran or of Fleet (Hants) 

t 


[lenders for the Supply and 


DELIVERY at Fleet, of about 220 Tons, more 
or less, of CAST-IRON PIPES, varying in size 
from 3in. to 241n, internal diameter, also a number 
of Bends, Taper Junctions and other Specials. 

A copy of the Specification and Form of Tender 
may btained on application, in writing, to 
Major T. J. Moss-Frower, Civil Engineer, 28, 
Victoria Street, Westminster, S.W., and Carlton 
Chambers, Bristol, at hie Bristol Office, on and 
after the 2let December, 1924, on a of the 
sum of Three Guineas, which will be returned, 
provided a bona fide Tender be received and is not 
withdrawn before the acceptance by the Council of 
one of the Tenders. 

Sealed Tenders, endorsed ‘' Tender for Cast-Iron 
Pipes,” are to be delivered at my Office, at Fleet, 
by Twelve Noon on Ist January, 1925. 

The lowest or any Tender will not necessarily 


be accepted. 
Dated this 18th day of December, 1924. 
ERNEST NASH, 
Clerk to the Council. 


G 751 





Council Offices, 
_____ FLEES, Hants. 


URBAN DISTRICT COUNCIL OF FLEBT 
(HANTS). 


EXTRNSION OF EXISTING SEWERAGE AND 
SEWAGE DISPOSAL WORKS FOR FLEET. 


UNEMPLOYMENT RELIEF WORKS. 
GENERAL CONTRACT. 


The Urban District Council of Fleet invite 


[renders from Responsible and 


ape Contractors for the CONSTRUC- 
TION of these WORKS, which comprise several 
miles of Cast Iron and Stoneware Sewers, Brick, 
Concrete and Cast Iron Manholes, Flushing Tanks, 
Ventilating Shafts and Columns, Cast Iron Rising 
Main, Air Mains, and additions to the Sewage 
Disposal Works, and other incidental work. 

A copy of the Specification and Form of Tender, 
and Bills of Quantities may be obtained and the 
drawings ins » on and after 1 date to be 
communica! to persons Tendering, on appli- 
cation, in writing, to Masorn T. J, Moss-FLower, 
Civil a eer, 28, Victoria Street, Westminster, 
8.W.,and Carlton Chambers, Bristol, st his Bristol 
Office, on deposit of a £210 Bank of England Note, 
which will be refunded provided a bona Ade Tender 
be received, and is not withdrawn before the 
mates by the Council of one of the Tenders, and 
provided also that all documents supplied be 
returned to the Engineer. 

The Contractor carrying out the work will be 
required to comply with the regulations of the 
Unemployment Grants Committee with re; to 
the employment of labour during the performance 
of the Contract, and the work must be actively 
commenced by 12th January, 1925, 

Sealed Tenders, endorsed ‘‘Tender for Fleet 
Sewerage and Sewage Disposal Works, General 
Contract,” are to be delivered at the Council 
= not later than Noon on the 7th January, 


The lowest or any Tender will not necessarily be 
accepted, 
Dated this 15th day of December, 1924. 


(By acl 
solicitor & Olerk % 
erk to th n 
Council Offices, ae 
FLERT (Hants). G M15 


CITY OF LEEDS. 


HIGHWAYS AND PERMANENT WAY 
DEPARTMENT. 


The Cor tion invite 


r | ‘enders for the Supply, etc., of 
ONE STATIONARY STONKBRBEAKING. 
ELEVATING AND SCREENING PLANT. 
Further particulars of the plant to be supplied can 
be obtained on application to the ighwegs sae 
Permanent Way Bngineer, at 1, Swinegate, ds. 
Sealed Tenders, endorsed * Tenders for Stationary 
Stonebreaking Plant,” and addressed to the under- 
signed, must be delivered at this address not later 
than Ten a.m., on Monday, January 12th, 1926. 
J. B. HAMILTON, 
Commercial Manager, 
1, Swinegate, Leeds, 
20th December, 1924. G 742 


TAF FECHAN WATER SUPPLY BOARD. 
PIPE LAYING—CONTRAOCT No. 3. 
The Taf Fechan Water Supply Board are prepared 
to receive 


[lenders from Competent 


Persons for the laying of about 21 miles of 
steel and cast iron pipes of 37 inch and smaller 
diameters together with ancillary works in the 
Counties of Brecknock and i rad, and for the 
construction of a break pressure tank. 

Drawings may be seen, and Instructions to 
Tenderers and Specifications and Billof Quantities 
obtained on and after the 22nd December, 1924, at the 
Office of Sir Atex. Burniz, Son & Deacon, 30, 
Buckingham Gate, Westminster, 8.W., on payment 
of a cheque for £5 made out tothe Taf Fechan Water 
Supply rd, which amount will he returned on 
receipt of a bona fide Tender. 

Sealed Tenders, endorsed “ Tender for Pipstay- 
ing" should be delivered at my Office at or before 
Noon, on Thursday, the 15th day of January, 1925. 

The Tenders sosent in are to be accompanied by the 
Bill of Quantities fully priced out, and the rd 
do not undertake to accept the lowest orany Tender, 
or to defray any expenses in connection with 
Tendering, and will only consider such Tenders as 
are sent in by Contractors who have previously 
executed works of a similar kind and nitude. 
J. COLENSO JONES, 

Clerk to the Board. 





Board's Offices, 
101, High Street, 
Merthyr Tydfil. 


CITY OF BIRMINGHAM WATER DEPARTMENT. 


BARTLEY RESERVOIR. 
The WATER COMMITTHE invite 


[['enders for the Construction 
of the BARTLEBY RESERVOIR, on a site 
adjoining their existing Reservoir at Frankley, near 
Birmingham. 

The Keservoir will be a Storage Reservoir with a 
content of over 500 million gallons. The Works 
will comprise the following :— 

An Earthen Embankment with shallow cut- 
off trench and reinforced concrete core wall, 
valve tower with reinforced concrete footbridge, 
outlet culvert and pressure tunnel, inlet culvert 
and channel, inlet gauge chamber and recorder 
house, reservoir lining consisting of pre-cast 
concrete slabs, reinforced concrete in situ- 
pitching and beaching, road diversions, and 
other subsidiary works, 

Conditions of Contract (which include the 
Corporation’s usual fair wages and conditions of 
labour clauses). Specifications and Forms of Tender 
may be obtained on and after December 30th, 1924, 
from the Secretary, Water Department, Council 
House, Birmingham. 

All applications for Tender Forms must be 
accompanied by a deposit of £10, which will be 
returned to the applicant on receipt of a Lona fide 
Tender. 

The caving may be seen at the Water Depart- 
ment Offices (Secretary's Office entrance), Council 
House, between the hours of Ten a,m. and One p.m., 
on December 30th, 1924, January 2nd, 6th, 9th, 13th, 
16th and 30th, 1925, An Assistaut Engineer will be 
in attendance on these dates between Kleven a.m. 
and One p.m. After Two p.m. he willattend at the 
Reservoir site to afford any further information te 
Tenderers, 

Tenderers desiring to have copies of any of the 
drawings, to assist them in preparing their Tenders, 
will be supplied with such copies on payment to 
the Secretary of 2s. 6d. per copy, which amount will 
not be returned. All Drawings so supplied must be 
returned to the Secretary under separate cover at 
the same time as the Tender is submitted. 

Tenders must be delivered under seal, addressed 
to “The Secretary, Water Department, Council 
House, Birmingham,” endorsed ‘TENDER FOR 
BARTLKY RESERVOIR, CONTRACT No. 12,” 
not later than Noon, on 26th January, 1925. 

The Committee do not bind themselves to accept 
the lowest or any Tender, 

J. H. BROADLBY, 
Secretary. 


G 683 





Water Department, 
Council House, 
Edmund Street, 
Birmingham. 
19th December, 1924. 


G 146 








APPOINTMENTS OPEN. 


THE QUEENS UNIVERSITY OF BELFAST. 
JUNIOR ASSISTANT IN ENGINEERING. 


A plications are Invited for 
- the POST of JUNIOR ASSISTANT in the 
Department of Civil Engineering. Salary £200 per 
annum, duties to commence carly in January, ies. 
Further BR ging may be obtained from the 
undersign by whom applications with testi- 
monials must be received on or before Saturday, 
January 10th, 1925, 
F. H. HUMMBL, 
Professor of Engineering. G@ 750 





Hstimator Required, Capable 
of making estimates from project drawings 
for mechanical handling plants tor coal and 
other materials. Only men with good experience 


[the National Omnibus and 

TRANSPORT COMPANY LIMITED, 
REQUIRE an ASSISTANT WORKS MANAGER, 
age about 30-35. Manufacturing experience and good 
knowledge of body work, running repairs and main- 
tenance of rolling stock essential.—Applications, 
giving full particulars of experience and salary 
required, to be addressed to the SECRETARY, 206, 
awe Road, 8.W.3. Envelopes to be marked 
“A.W.M.” G 695 





ngineering. — Small and 
Old-established Business, in Leeds, has OPEN- 
ING for GENERAL MANAGER—small capital may 
be invested but not essential for first-class man. 
State age, salary and qualifications.—Address, G 702, 
Offices of ENGINEERING. 
W anted, Immediately, Com- 
PETENT ENGINEER to take sole charge 
large and old-established 
Engineering Works handling Sluice Gates, Valves, 
etc., for ay electric and Trigition Plants, etc. 
Wide outside experience and knowledge of design 
and estimating essential. Only first-class man will 
be considered and the successful applicant must be 
prepared to take over duties early in January.— 
Address, stating age, qualifications and salary re- 
quired, etc., G@754, Uffices of ENGINEERING. 


of Department in 





Pieetric Traction Engineer. 

WANTED, by large Manufacturing Firm, 
ENGINEER with specialised knowledge of design 
and manufacture of electric railway motors. Must 
have ability and practical experience in deter- 
mination of motor requirements for specific electric 
traction projects. Good remuneration and excellent 
prospects offered. Only ambitious and progressive 
men with practical experience need apply. State 
full particulars, salary required and earliest date 
commence.—Address, G 756, Offices of ENGINEERING. 


CITY OF SHEFFIELD—WATER DEPARTMENT. 
APPOINTMENT OF ASSISTANT ENGINEER. 


A plications are Invited for 
he APPOIN! MENT of THIRD ENGINEER- 
ING ASSISTANT. 

Age about 25 years. 

Candidates must be qualified Engineers, have 
held a similar position, and have had practical 
experience in connection with the distribution of 
water, the maintenance of reservoirs and works, 
distributary pipes, and the methods employed in 
the detection and prevention of waste. 

Commencing Sa £250 perannum. (GradeIII.) 

Applications, stating age, qualifications and 
experience, accompanied by copies of three recent 
testimonials eudorsed ‘*Engineering Assistant,” 
to be sent to me not later than Monday, 12th 


January, 1925. 
WILLIAM TERREY, 
General Manager. 


G 735 





Town Hall, Sheffield. 
17th December, 1924. 
; BURMA RAILWAYS, | 
BRIDGE BNGINEER. 


The Directors are prepared to receive 


_pplications from Properly 

qualified Candidates for APPOINTMENT 

as ASSISTANT BNGINERK (Bridge Engineer) 
for service on the Company’s Railway in Burma. 

Candidates should he between 25 and 30 years of 
age, active and of good physique. They must 
possess a thorough knowledge of girder design 
and manufacture, and have had a good theoretical 
training in Engineering knowledge at a recognised 
Engineering College. Particulars should be given 
as to whether applicants have had any outside 
experience of the erection or renewal of bridges 
either at site or in a bridge builder's yard. 

Savary :—Scale, Rs.550, with annual increments 
of Rs.50 to Rs.1100 per calendar month. The com- 
mencing salary on appointment will be accordin 
to Ay and experience, if 25 years of age Rs.650, i 
30, Rs 900. 


Teems:—A three years’ agreement in the first 
instance, first-class free passage to Burma, and 
home again on satisfactory termination of 
services, 

The selected candidate will be required to pass 
a strict medical examination by the Company’s 
Consulting Pbysician before appointment. 

Applications (by letter only), giving particulars of 
applicants’ general and technical education and 
training, and showing in chronological order (with 
dates) where and how they have been employed 
from time to time, should be addressed to the 
undersigned, to be received not later than the 12th 
January, 1925. 

MANAGING DIRECTOR, 
199, Gresham House, 
Old Broad Street, 
London, E.C.2, G147 


rinders (Surface). — Manu- 
facturers of high precision gauges in Wool- 
wich district (S.E. London), REQUIRK First-grade 
Surface Grinders for production of spline gauges, 
— gauge work and other high precision grinding. 
Only mechanics who are able to work to highest 
accuracy with slip gauges need apply. Permanency 
for suitable men, eer y gies ageand wages 
required.—Address, G 589, Offices of ENGINEERING. 





REQUIRED in South-Kast London district, 

young SUREW GAUGE MAKERS of highest 

qualitications. Only men who have had good 

experience in modern methods of producing 

hardened sorew gauges to N.P.L. limits need 

apply: State age, wages and experience.—Address, 
, 


Offices of ENGINEERING. 

ssistant Engineers and 
DRAUGHTSMEN. Wanted at once, ONE 
or TWO ASSISTANT ENGINEERS, experienced in 
building construction, dock and railway work, as 
residents on large Factory Construction schemes in 
land. Also one or two experienced building 
draughtsmen used to steel construction and heavy 

engineering work, required in London. 
rite, stating age, experience and salary 








ence and salary required. Address, G 753, 


and proved abilities need apply. State age, meet. 
ces 
of BNGINEERING. | 





required, to A.E.D., at Hornncasties, 60, Chea: 
side, B.C.2. G57 


crew Gauge Makers.—. 





anted, First-class Designer 
to occupy important position in Drawj 
Office, Must have extended experience in 
Ropeways. State particulars of experience, age 
salary, etc.—Address, G 755, Offices of ENGIN) ERINg. 


“Young Assistant for Design 


Office of firm manufacturing centrifuga 
pumps, one familiar with single stage pumps jy 
particular required. Good prospects for suitable 
man. State age, experience and salary required, 
—Address, G 748, Offices of ENGINEERING. , 





























































[taughtsman Required for 
Machine Tools. Must be accurate 
thoroughly reliable. Reply, stating qualifications 


Address, ALPHA, Wm. PorrEous & Co., Advert 
Agents, Glasgow. eink 


Required First-classDraughts. 
MAN with experience in Centrifuzal ang 
Hydro-extractor design.—Address, @ 685, Offices of 
ENGINEERING. 





xperienced Draughtsman 
REQUIRED with knowledge of Cement and 
Crushing Machinery. Apply, giving full particulars 
of oe experience and salary required to W.J.C, 
EDGAR ALLEN & CO., Lrp., Imperial Stee! 
Works, Sheffield. G 688 


anted, Draughtsman with 

good experience of hydraulic work, particu. 
larly of cranes and hoists. Applications must state 
experience, salary required and age, which should 
be between 30 and 40 years.—Address. G 743, Offices 
of ENGINEERING. 





esigning Draughtsman 
REQUIRED in connection with coal and 
mechanical handling plants. Only men with 
complete knowledge and first-class experience need 
apply. State age, experience and salary required.— 
Address, G 752, Offices of ENGINEERING, 








SITUATIONS WANTED. 


Resid ent Engineer or Con- 

tractor’s Agent, Position Wanted as. Roads, 
Bridges, Docks, Railways.—Address, G 569, Offices of 
ENGINEERING. 


Epginecr, Practical, Tech- 
nical, Commercial. Good Organiser, 41, 
thirty years’ experience Home and Abroad. Open 
to accept position as Export Manager Home, 
alternatively, Manager or Representative abroad,— 
Address, G 708, Offices of ENGINEERING. 











WORK WANTED. 
Bi Kirkaldy, Limited. © 
$s WORK 2328 


8S; 
BURNT MILL, ESSEX. 

We are organised to — castings from 2]bs. 
to 2 tons. Cast-iron. Semi-steel, and Non-ferrous 
castings. Coils of every description, Steel and 
Copper. Sheet Metal Work. Over 40 years’ experi- 
ence is at your service. Send your enquiries along. 








ugar Consultant; experienced 

as Chemist and Manager.—CHARLES 
FERGUSON, F.C.S., 19, Craven Street, W.0.2. 
Phone: Gerrard 8606, G 6% 








WANTED, &c. 


W oodworking Machinery.— 

Good AGENT WANTED by Belgian Manu- 
facturer for London and England.—Apply to “ 
Progres Minier et Metallurgique.”—51, rue de Namur, 
51, Brussels, Belgium. 4103 


the Proprietors of Patent 


No. 193001, for “ Improvements in or relatin 
fo Railway Tank Wagons,” are DESIROUS 
ENTERING into ARRANGEMENTS by way of 
licence and otherwise, on reasonable terms, for 
pur of exploiting same and ensuring its full 
development and practical working in this countey: 
~-Address all communications in first instance 
to HASELTINE, LAKE & CO., Chartered Patent 
Agents, 28, Southampton Buildings, Chancery Lane, 
London, W.C. 2. Gi 











fyrhe Proprietor of Patent 
No. 1479 of 1¥12, for “ Improvements relates 
to the Manufacture of Manganese Steel 1S 
SIRUUS of ENTERING into ARRANGEMBN 
by way of licenceand otherwise, on reasousble — 
for purpose of exploiting same and ensuring its fo 
development and practical working in this country. 
—Address all communications in first instance 
HASELTINE, LAKE & O©O., Chartered 















Agents, 28, Southampton Buildings, Chaucery a 
London, W.C. 2. 
_ alee 
PARTNERSHIPS. 











IF YOU ARE SBEKING 


A Partner or artnership 
BUSINESS. on WO! ks 
eatley |X irk, Price 


46, Watling Street, LONDON, 2.0. & 
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TESTS OF HYDRAULIC TURBINES OF | calibrated for different heads and openings by 


THE LAWACZECK TYPE. 
By Prorrssor A. H. Grsson, 


;means of the measuring tank, so that individual 
| tests may be carried out very quickly and yet with 
D.Se., M.Inst.C.E. | a high degree of accuracy. The surface levels of 


In September of the present year the writer had | the forebay and of the tail water are measured 
the opportunity of carrying out a series of tests on | directly by means of floats. The maximum available 
a number of hydraulic turbine runners in the testing | head is approximately 3 m. 
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. Turbine. 
- Suction-bend. 
. Suction-tube, 


Hand-gear. 
Drain-valve. 


. Strainer rack. 
- Sluice-gates in head-race. 
. Sluice-gates for measur- 


ing water. 


. Channel connecting ‘out- 


let with measuring basin. 


. Measuring basin. 


12. Drain-valve. 
13, Tail race. 
14. Float to give tail water 


level. 

. Float to give head water 
level. 

. Hand-gear to move chan- 
nel (9). 

. Hand-gear to sluice-gates. 

. Brake. 

. Hand-gear to brake. 

. Scales, for brake. 





- Float to.-give levels in 


. Baffle arrangement. 


basin, . Head-race. 
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Fig. 4. O1AGRAMMATIC SECTION OF 
FRANCIS TURBINE. 
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station of Messrs. Aktiebolaget Finshyttan, Finn- ; 
shyttan, Sweden. 

This testing station was established in 1904, and 
has since been in constant use. During recent 
years very extensive series of tests have been carried 
out, tending more especially to the development of 
low-head runners of high specific speed. The firm 
has recently undertaken the development of runners 
of the Lawaczeck type, and is now engaged in the 
manufacture of two turbines using such runners 
for the Swedish Government’s hydro-electric station 
at Lilla Edet. These turbines are, in point of size, 
the largest yet constructed in any country, the 
runner diameter being 6 m. (19 ft. 8 in.), and they 
will develop 10,000 h.p. under the mean available 
head of 6-5 m. 

The testing plant can be used for experiments on 
turbines either of the horizontal or vertical-shaft 
types. The general arrangement with vertical-shaft 
turbines is shown in Fig. 1. Water is supplied from 
@ canal to an open forebay in which the turbine is 
mounted. The vertical shaft carries a water-cooled 
brake drum at its upper end. A Prony brake is 
used, the weight of the brake band, blocks, and 
arm being supported by long thin wire cables 
suspended from the ceiling. The tail water is 
discharged through a sluice gate, and this discharge 
is caught in a scoop, by which it may be diverted 
for a measured time into a large calibrated measuring 
tank, so that all measurements of volume are on a 
volumetric basis. The sluice gate has been carefully 
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Fig. 7 .OIAGRAMMATIC SECTION OF 
LAWACZEGK TURBINE | 





1 
' 
’ 
———— 











“ENGINEERING.” " 


oF 


0 
8776.8.) “ENGINEERING” 


Fie. 8. 


Four runners were tested by the writer. One of 
these was of conventional Francis type (Figs. 3 and 
4), having a maximum diameter of 500 mm. and a 
specific speed of about 255 in metric units under 
conditions of maximum efficiency, and of 274 at 
maximum load. The corresponding figures in 
English units are 57-5 and 62. 





The other three were Lawaczeck runners, 460 mm. 
in diameter, designed respectively for low, medium,,. 
and high speeds. These runners, while giving 
good results at moderate specific speeds, are specially 
well adapted for use in high-speed, low-head units.. 
They have relatively few vanes—ranging from 
four upwards. Two of the runners tested are 





Fig. 6. 
shown in Figs. 5 and 6, and, diagrammatically, in 
Fig. 7. 

The details of these various runners are as 
follows :— 





| 
Number of tat sities 





Runner. | oa aac 


Metrie | Foot 
Units. 


| 57°5 


Guide 
Vanes. Vanes, 
Francis 
Lawaczeck I 
Lawaczeck II 
Lawaczeck IIT 





Units 
255 
235 53 
400 90 

135 





600 





Each runner was mounted as a vertical-shaft unit 
in an open setting and was tested over a wide range 
of speeds and gate openings under a head of approxi- 
mately 8 ft. The main results of the tests are 
given in the next page. 

It will be noted that the maximum efficiencies 
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are in every case very high, especially for runners 
of such small diameter. The comparison between 
the performance of the Francis runner and that of 
the Lawaczeck runner of approximately the same 
specific speed is of interest as showing that the latter 
type, although essentially a high-speed runner, is 




















ic Efficiency at 
poms Maximum 
Turbine. pat } Fy | Full | Efficiency. 
“ne | Load. | Load. | Load. 
Francis... 57°5 | 82-6 | 89°0 | 78°6 89-3 
Lawaczeck I 53 80°0 | 85°7 | 76°0 89°0 
Lawaczeck II 87°5 | 75-0 | 85-6 | 81-0 87°0 
133 | 67-8 | 80-6 {86-0 | 88-0 
r 67° é : 
Lagpaeseck IIT 184 | 64-5 | 77°5 | 84°5 | 87-2 
157 _ — | 88°38 84°8 





little inferior to the conventional type over the 
range from one-half to full gate at moderate speeds. 
The good performance of the four-vaned high-speed 
runner over a considerable range of speeds and 
loads, as indicated in Fig. 8, is worthy of note. It is 
of interest to mention that this runner is very 
similar to the 6 m.-diameter runner now being 
constructed for Lilla Edet. 





THE PENANG HILLS RAILWAY. 
(Concluded from page 792.) 

Berrore concluding our description of this very 
interesting work, we propose to refer in rather more 
detail than we have yet done to the electrical 
arrangements which have been installed in connec- 


+ 58 0V- DC. 


. as Fs OO Supply 


Isolating Switch. 





Aux. Switch. 
Trip Coll 
Voltage 







S3Amp.Fuse. 


tion with the operation of the haulage engines, and 
also to the signalling system of the railway. Each 
haulage engine is provided with gear of which a 
diagram is given in Fig. 79, above. This 
gear controls the 75 h.p. 500 volt D.C. interpole 
motor which operates the engine and also the 
various electrical braking arrangements. A switch- 
board, indicated at the uppor left-hand corner of 
Fig. 79, contains a double-pole isolating switch 
and a double-pole circuit breaker. This breaker 
has an auxiliary tripping arrangement to which we 
shall refer later. The circuit beyond the breaker 
bifurcates, one limb connecting to the motor 
controllers and the other to the brake solenoids. 
These arrangements are indicated in the figure, 
from which it will be seen that there are two con- 
trollers, one of which controls the direction of 
running of the motor and the other the speed. 
This second controller can be used for braking by 
reversing its direction of motion, and it is this brake 
which is used for controlling the engine when 












the load travelling down the hill is heavier than 
the load coming up. 

The most interesting features of the gear, which is 
shown in Fig. 79, are concerned with the braking 
atrangements. It will be realised, of course, that 
the various brakes fitted in connection with the 
haulage-engine, and indicated in this figure, are 
quite independent of the brakes on the cars 
themselves. We briefly mentioned the various 
haulage-engine brakes when describing the engines, 
but in order to give a properly connected account 
of the electrical arrangements it will be well to 
refer to them again here. In each engine room 
there are four brakes—the hand brake, the solenoid 
brake, the emergency brake and the dynamo brake. 
The purpose and duty of the hand brake we have 
already fully dealt with and need not treat of it 
any further here. The solenoid brake which 
operates on a brake drum on the motor pinion shaft, 
as already described, comes into action when No. 1 
controller is moved to the off position or if the 
main circuit breaker opens. The emergency brake 
is of the post type, as already described. It acts 
direct on the main drum and is thrown into action 
by a falling weight released by a solenoid. The 
brake comes into action when the main circuit 
breaker trips. The dynamo brake, operated from 
No. 2 controller, acts by the utilisation of the 
weight of the descending car (when that exceeds 
the weight of the ascending car) to drive the motor 
as a dynamo. When the descending car is fully 
loaded and the ascending car empty, it is found 
that a braking current of 100 amperes generated 







Fig.79. BACK VIEW OF PANEL. 






, Hoist N' °) Car. 
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Hoist N°2 Car. 


in this way will bring the cars practically to rest 
from full speed, while a current of 50 amperes will 
keep them travelling at about the correct speed. 
The current generated, and consequently the speed 
of the cars, can be regulated with ease by the con- 


troller. The energy is dissipated in heating heavy 
grid resistances. Apart from its convenience this 
method of braking has the great advantage of saving 
continual wear on brake blocks. 

The gear shown diagrammatically in Fig. 79 
covers not only the switchgear and controllers, but 
also the various protective devices which have been 
installed in connection with the winding engines. 
All these devices operate in connection with the 
main circuit-breaker, and either cause it to open 
or prevent it from being closed. The effect of the 
opening of the breaker is to apply the emergency 
and solenoid brakes as previously described. The 
safety devices have been worked out in great detail, 
and there are seven methods of opening the breaker, 


that if one of them is not in proper commission 
the breaker cannot be closed to start the engine. 
The difterent methods of protection may be classed 
as: (1) emergency ; (2) overspeed ; (3) Car No. 1 
overrunning its stopping-place; (4) Car No. 2 
overrunning its stopping-place ; (5) braking over- 
load ; (6) low-voltage release ; (7) motor overload. 

The emergency protection allows of the driver 
shutting down the plant instantly in case of neces- 
sity. It consists of a switch on the driving platform 
which, when opened, breaks the circuit of the 
no-volt release coil of the breaker. The overspeed 
device is fixed at the end of the motor-armature 
shaft, and comes into operation if the motor speed 
rises above a predetermined maximum. It would 
come into operation in the event of a heavy descend- 
ing car running away. The overrunning protection 
is the same for both cars, but each car has an 
independent track switch. This double-switch 
arrangement is necessary, since should a car have 
tripped the circuit-breaker it would be impossible 
to close it again unless there was some method of 
allowing the car to descend but not to ascend. 
The arrangement consists of special contacts on the 
reversing controller which are so arranged that they 
short-circuit the tripping switch of the descending 
car, leaving the ascending car to trip the circuit 
breaker should it overrun its stopping-place. The 
arrangement will best be understood by reference 
to the individual cars. For instance, should Car 
No. 1 overrun, then the circuit-breaker can only 














of which five are arranged in series in such a way 


be kept closed when the controller is in the correct 
position to drive this car in a downward direction. 









emnal Board. 
~———. Arrows show Direction of 
Movement of Hand Lever. 
Controller N°1. 





Power ——> 
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Should the controller be moved to such a position 
that it would drive the car still further past its 
correct stopping-place, then the breaker would at 
once open. The arrangement ensures that, should 
@ car overrun from any reason, then no power can 
be applied to it except to cause it to move in the 
opposite direction—that is, downwards. 

The protection, which we have called “ braking 
overload,” is to some extent a protection against 
misjudgment on the part of the driver. It would 
only come info operation should the speed become 
too high and the driver suddenly apply the dynamo- 
brake too rapidly. ‘This would cause a very heavy 
current to flow and cause the overload coils to 
trip the breaker, resulting in the application of the 
brakes and the bringing of the cars to a standstill. 
The low-voltage release is an obvious and well- 
known form of protection which comes into opera- 
tion in case of the power-supply failing. The 
motor-overload protection is also common in . 
many applications, and would come into operatiop 
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should a fault occur on the motor. It has a further 
definite duty in this case, however, and protects 
the motor, rope, and winding engine should the 
driver on a car apply his hand brake during the 
normal running of the railway. Other protective 
features of the gear consist in the interlocking of the 
two controllers so that it is impossible to reverse 
Controller No. 1 until the power controller No. 2, 
has been brought to the off position. A final 
possible source of trouble lies in the driver leaving 
his controllers in some running position and closing 
the circuit-breaker after it has opened for some 
reason. This he cannot do until he has brought his 
reversing controller to its oft position. If the con- 
troller is not in that position, the breaker will not 
stay closed. As we have already mentioned, the whole 
of this control gear was supplied by the British 
Thomson-Houston Company, except the brake sole- 
noids which were supplied by Mr. George Ellison. 
The railway is operated from the Penang electric 
supply. An 11,000 volt 3-phase line has been carried 
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to a substation on the top of the Hill, where the 
current is converted to the necessary D.C. supply for 
the railway. Step-down transformers give an A.C. 
supply for distribution on the Hill. The cables 
supplying the Hill run up the railway itself and can 
be seen in some of the illustrations which accom- 
panied the earlier part of this description. On the 
lower section there are two A.C. cables run inside the 
track hanging on the sleepers. On the upper 
section there are three cables, since the D.C. cable 
feeding the middle winding engine has also to be 
accommodated on this section. These are run on 
brackets at the side of the track supported from the 
holding-down bolts of the sleepers. The earthed 
return wire from the middle station is run along the 
rail and held in place by clips attached to the sleepers. 
The cars are lighted by 100 ampere-hour batteries, 
complete spares being provided so that one set may 
be charged while the others are in commission. 

Our final illustrations, Figs. 80 and 81 on this 
page show the signalling arrangements. The gear, 
which is of quite special type, was supplied by 
Messrs. Tyer and Co. It will be realised that both 
cats on a section of this railway are started simul- 
taneously by the driver of the haulage engine who 
cannot see the operations of the car men. In the 
arrangement adopted the driver exchanges both 


bell and visual signals with the stations, but the 
gears are so interlocked that the driver cannot 
despatch the “ starting ” signal until he has received 
the “ready ” signal from both stations. Signalling 
boards of the type illustrated in Figs 80 and 81 are 
fixed in the engine room and on both station plat- 
forms. As will be seen, each board consists of a 
plate with four holes with magnetically controlled 
shutters behind them. The coils which operate 
the shutters are fixed at the back of the signal board, 
and current passes through each coil in turn first 
in one direction by the operation of the various 
instrument switches, and then in the opposite direc- 
tion by the operation of a master switch which has 
the eftect of returning all switches to clear. 

The method of operation is as follows : Just before 
the correct starting time, the haulage-engine driver 
depresses his switch which gives the warning signal 
‘time ” and rings a bell in both stations. He con- 
tinues to give this signal at intervals until the station 
master at the lower station answers by depressing 
his switch which rings a bell at the upper station 
and in the engine room and gives the signal “ lower 
station ready” on all three instruments. The 
station master at the upper station then gives the 
same signal to the two other positions. The driver 
then having received his “ ready ” signal from both 
stations gives his starting signal which again rings 
a bell at both stations and gives the “ starting ” 
signal on all three instruments. He then starts his 
engine. The signals are returned to clear by 
the cars, the connection being made by track 
switches which are arranged so that the signals can 
only be returned to clear by the ascending car. 

The track switches are spaced at intervals along 
the track, and, apart from their duty in returning 
the signals to clear, they operate a warning bell 
fixed above the control platform in the engine- 
room. The first warning bell is given by the fourth 
track switch, which is situated about 30 ft. below 
the station. This gives the driver warning to 
stand-by. The second warning signal is given by 
track switch No. 3, which is placed in such a 
position that the driver should apply the brakes 
at full power when the signal is given. Should 
he fail to do so the car will strike the overwind 
safety device and automatically apply the emer- 
gency brake as before explained. 

In addition to this signalling system, the railway 
is equipped with two telephone systems. The 
first, the service telephones, connects the various 
stations to the two engine rooms. The other, 
the track telephone system, is quite independent 
from the service telephones, The track telephone 
wires are carried on poles adjacent to the track 
and are installed to permit of speaking from a 
car to the engine-house in the event of trouble 
either to a car or the track. The method of using 
them is very simple. If a car conductor has 
trouble and wishes to stop the car he does so by 
joining the two wires together by means of a brass 
fork at the end of a pole. This rings a bell 
on the engine-room telephone. The engine driver 
then stops the haulage, and the conductor by 
hooking his fork on to the wires so that the two 
arms of the fork cross the two wires and make 
connection with the engine room. 

In concluding our account of this very interesting 
railway, we should say that a paper dealing with 
it was read by the engineer, Mr. A. R. Johnson, 
before the Engineering Association of Malaya, in 
September, 1921, and a further paper dealing 
with the electrical equipment was read by 
Mr. Thomas Rogers, A.M.I.E.E., before the same 
association on December 16, 1923. We are 
indebted to both of these papers for assistance in 
the preparation of this description. We should 
also mention that Messrs. Preece, Cardew and 
Rider acted as consulting engineers in connection 
with the electrical equipment of the railway. 





THE DESIGN OF OIL FUEL PIPE 
LINES. 
By W. G. WarKIns. 
(Concluded from page 825.) 
To illustrate the use of the foregoing, the 
following examples are given :— 
(1) Required, the size of main capable of delivering 





400 tons of Mexican oil per hour, at a distance of 


four miles from pumps, with an average temperature 
of 100 deg. F. Pressure at pumps not to exceed 
200 Ib. per square inch, and velocity not to exceed 
6 ft. per second. 

Fig. 1 gives S.G. of Mexican oil at 100 deg. F. 
= 0-929, 

Fig. 2 gives weight per cubic ft. S.G. 0-929 = 
58 Ib. say. 

From the latter, ~*~ = 38-62 cub. ft. per ton, 
which multiplied by 400 = 15,448 cub. ft. required 
to be passed per hour. Dividing by 3,600 we obtain 
a figure for Q = 4-3 cub. ft. persecond. The limit- 
ing velocity, v, being 6 ft. per second a. a = 
0-72 sq. ft. area of pipe. 12 in. diameter pipe meets 
this condition. 

The viscosity of Mexican oil at 100 deg. F. = 
0-371 (Fig. 5) hence the flow at 6 ft. per second 
must necessarily be streamline, and from Pm = p 
X 36-5 x 6 = 81-249 Ib. per sq. in. per mile, which 
multiplied by distance = 4 x 81-249 = 324-996 
Ib. per sq. in., which does not comply with the 
specified limiting pressure at pumps. (We obtain 
the same result approximately by inspection of 
Fig. 10, where for a value of » = 0-371 the pressure 
drop in 12 in. diameter pipe per mile is 13-6 when 
v = | ft. sec., and hence 13-6 x 6 X 4 = 326-4 
Ib. per square inch.) 

By further inspection of the same figure we see 
that in a 14 in. pipe the pressure drop is 10 lb. per 
square inch per mile run when v = | ft. sec. and 
as the area of a 14 in. pipe is 1-07 sq. ft. the required 
velocity 2 = a = 4-018 ft. per second, and there- 
fore the pressure drop for the distance quoted = 10 
x 4-018 x 4= 160-72 lb. persquareinch. Check- 
ing this result by our approximate table we have 
p 27 x 4-018 x 4 = 161-5 lb. per square inch, 
which is within reasonable limits of accuracy, any 
error being on the side of safety. 

Checking again by reference to Figs. 11 and 12, 
we find that for Mexican oil at 100 deg. the pressure 
drop in 14 in. pipe is shown as about 10 lb. per 
square inch per mile, giving a total pressure drop of 
160-72 1b. per sq. in. We may therefore safely take 
14 in. as the requisite size, seeing that the average 
temperature in the length under consideration was 
given in the problem. 

If, however, the initial temperature at the pumps 
is the only factor known, then we require to know, 
at least approximately, the temperature-distance 
history of the oil or oils in question. Data on the 
subject are very scarce, but from observations made 
by the writer, the fall of temperature of Mexican 
oil in a 14 in. pipe line appears to vary from 3 deg. 
to 5 deg. F. per mile run, when flowing at a velocity 
of between 3 ft. and 4 ft. per second. If, therefore, 
we take the higher figure as the worst case likely 
to occur in our pipe line, we obtain the following 
approximate temperature—distance—history :—At 
pumps, say, 100 deg. F., at 1 mile, 95 deg. ; at 2 
miles, 90 deg.; at 3 miles, 85 deg., and at the 
4th mile, 80 deg. F. From these figures the average 
for the Ist mile is 97-5 deg. with » = 0-41; for 
the 2nd, 92-5 deg. with » = 0-52; for the 3rd, 
87-5 deg. with » = 0-68 and for the 4th, 82-5 deg. 
with » = 0-96, thus very materially increasing the 
pressure gradient, and the corresponding pressure 
drop, at a velocity of 4-018 ft. per second becomes 
45-2 lb., 57-25, 73, and 94-4 lb. per square inch 
for the Ist, 2nd, 3rd and 4th miles respectively, 
or a total of, say, 270 lb. per square inch for the 
4 mile run. Mexican oil is of course, peculiarly 
susceptible to temperature changes, and is by far 
the most difficult to cater for, unless the temperature 
can be kept at 100 deg. F. or over. It would seem 
that for this and similar oils either the pumping 
stations must be comparatively close together, or 
intermediate heaters must be introduced every few 
miles. If this is impracticable, then the initial 
temperature at pumps must be in the vicinity of 
140 deg. or 150 deg. F. 

Other oils do not appear to show such great vari- 
tions in temperature, and, further, are not affected 
to nearly the same extent so far as viscosity is 
concerned. Reference to Figs. 3, 4 and 5 will make 
it clear that in the case of Scotch shale oil a change 
of 10 deg. F. does not increase the viscosity by 





more than 0-003 in the worst case; Borneo by 
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0-005; Kimmeridge shale by 0-07; Texas by 
0-064; Trinidad by 0-63, while Mexican between 
60 deg. F. and 50 deg. F. increases in viscosity 
no less than 4°50. It should be noted, too, that 
Persian oil shows very rapid increases in viscosity 
as the temperature falls below 70 deg. F. and 
between 50 deg. F. and 40 deg. F. rises from 0-26 
to 2-08, an increase of 1: 82. 

From the foregoing, and particularly by inspec- 
tion of the figures above referred to, the import- 
ance of careful regulation of the temperature will 
be more clearly realised. It is hoped that further 
observations will enable definite values to be 
assigned for the temperature drop in pipe lines, for 
most of the fuel oils in common use, and, in the 
meantime the writer will welcome any information, 
based on actual observations, that may be avail- 
able. 

The following formula has sometimes been used 
to connect temperature change to distance :— 


to —T 
toe (=) 
ab eal SE 
to -T Yi 7 
ve (=) 


where T = Temperature of air, earth, mud or water 
surrounding the pipe. 
& = Original temperature of oil. 
¢ = Temperature of oil at distance y. 
4 = ” ” ” Yi- 
Ms = A known length of line for eP. t; is known. 
y = Any distance along line. 

From this if we know the length of run y, and the 
final temperature ¢, at this point; the original 
temperature f, and the temperature T, the rate of 
temperature change with distance may be calcu- 
lated, and the hydraulic gradient line or curve deter- 
mined therefrom, but the formula must be used 
with caution as the phenomena presented by head 
losses in pipe lines are not well established or 
understood. Further and exhaustive investiga- 
tions into the heat losses in oil pipe lines are 
imperative to enable the changes in vicosity to be 
accurately forecasted and thus permit of the utmost 
economy in design. 

The use of a gradient line as described above is 
probably best explained by an example, and the 
data assumed are as follow :— 

1. Diameter of line, say, 12 in. 

2. Length of line, say, 100 miles. 

3. Required capacity of line, 360 tons per hour. 

4. Effective pressure at pumps, 750 lb. per square 
inch. 

5. Oils to be handled, Persian, Borneo, Texas. 

6. Working temperature, average, 60 deg. F. 

In such a case we must base our calculations on 
the oil having the highest viscosity at the specified 
working temperature. Inspection of Fig. 3 shows 
that Borneo oil at 60 deg. has a viscosity value of 
0-0086, while Fig. 4 indicates a value of 0-114 for 
Persian and 0-1185 for Texas. We therefore take 
Texas as the basis for our investigations. 

From Fig. 1 we see that the density of Texas oil 
at 60 deg. is about 0-916 S.G. and Fig. 2 shows that 
the weight per cubic foot is 57-2 lb. =o. The 
required capacity being 360 tons per hour, the rate 
of discharge per second must be equal to 


a i 224 
6x60 3600> 0°10 tons or 224 Ibs. and i 
224 


Q, which gives us wa = 3-9 cub. ft. per second 


The area of a 12-in. pipe being 0-7854 sq. ft., 
Dy eb Wi eg ee 

then i Vv 0-761 = 4-96 ft. per second or, say, 

5 ft. per second, is the required velocity. 


Fromthe foregoing the va'ue of Deo ao 


== 2412 indicating a case on the border line between 
streamline and turbulent. As we are dealing with 
comparatively mobile oils, to be on the safe side, 
it will be better to treat this as a case of turbulent 


flow, and from Fig. 9 we see that for a value of a = 
between 2,400 and 2,500 the value of f = 0-044. 
Then by formula A :— 


ie os 440 fo a 440 x 0°044x57°:2 X 5 x 5 
a@ 2% 12 x 2 x 32°2 











= 35°82 lbs. 

or say 36 lbs, per sq. in. per mile. 
Checking by the formula given in the National 
Physical Laboratory’s Report on Fuel Oils, 1914, 
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of hh = 4f + , i where f is a coefficient of friction 


having only one-fourth the value given in Fig. 9 
and L and d are in feet, h being head of oil in feet, 
we get a oO 5X8 _ 90-2 ft. which 
multiplied by 0-397 Ib. (the weight of a column of 
12 cub. in. of oil) = 0:397 x 90-2 = 35-82 lb. 
per square inch per mile, which is in agreement 
with our previously obtained result. 

It should be noted that had we decided to treat 
the case as one of streamline flow, the result would 
have been considerably lower, since Fig. 10 shows 
that for a value of » = 0-1185 the Pm at 1 ft. per 
second in a 12-in. pipe is about 4-3 lb. per square 
inch, or the total at a velocity of 5 ft. per second — 
21-5 lb. per square inch per mile. The nature of 


flow when so close to the 2” 2 limiting value of 2,500 


is, however, so extremely likely to fluctuate between 
streamline and turbulent that it is wise to take the 
case giving the higher pressure drop. A further 
reason for the procedure adopted in this case is that 
with the less viscous oils the flow at 5 ft. per second 
is undoubtedly turbulent. 





Fig 15. 





EHead of Oil in Feet 
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The effective power of our pumps being 750 Ib. 
per square inch, obviously the extreme range of these 
will be given by the relation 

Pressure at Pumps — Pp _ 750 _ 
Pressure drop per milo pm 36 





20-8 miles = horizontal range of pumps. 

If we now convert the pumping{ pressure into 
equivalent head of oil we can construct the hydraulic 
grade line. We therefore divide Pp by the weight 
of a column of oil 1 in. square by 12 in. in height 
- on = 1,900 ft. approximately, and plotting 
as a right-angled triangle to any convenient scales, 
on a base equal to 20-8 miles, we obtain a diagram 
such as Fig. 14. 

In this case we have assumed that the temperature 
will remain constant throughout the run, which is 
within the bounds of probability for the conditions 
stated. From this it follows that the density and 
viscosity also remain constant, so that the grade 
line is straight. 

If the pipe line is laid on undulating ground, as 
usually happens, it is advisable to extend the base 
line of the grade diagram to some convenient dis- 
tance in excess of that actually corresponding 
to the pumping pressure, as indicated in the 
ees The reason for this procedure will appear 
ater. 

We then set up a profile diagram along the route 
of pipe line giving heights above datum. This is to 
the same scales as the grade line has already been 
drawn, and it is to be observed that this is not a 
section of heights plotted against horizontal dis- 
“wo but of heights relative to distances on pipe 
ine. 

We will assume that the section is as in Fig. 15, 
A being the first station and X the last. If we now 
cut out in stiff card, to form a template, the grade 
line previously calculated, we have a ready means 
of arriving at the requisite positions for other 
pumping stations. The base line of the template 
is kept horizontal throughout the operations, and 
the template is adjusted until the 1,900 ft. mark 
coincides with the zero point at A, as indicated by 
dotted lines. The point B where the hypotenuse of 
the triangle cuts the profile gives the position of the 
second pump station. The process is repeated by 
placing the 1,900 ft. point at B, and finding C and 





soon. It will be obvious that the steeper the slope 








NOTE: In Practice these Diagrams should be drawn 





of the ground the closer together will the pumping 
stations be placed, when pumping up hill, the 
reverse being the case when the crest is passed and 
the pipe line is falling in the same direction as the 
flow. It may be found that the end of the line does 
not coincide with the final position found. In this 
case a slight revision of values may be necessary, but 
it is easily got over either by adjusting the positions 
of the pumps, varying the temperature of the oil, 
increasing or decreasing the pumping pressure, or 
in some other way dictated by circumstances. 
With the completion of the diagram, the problem 
may be considered to be solved, so far as the actual 
diameter of the line and location of pumping stations 
isconcerned. Before finally deciding on our scheme, 
however, the question of annual costs should be gone 
carefully into. These costs will naturally fall under 
two headings: (1) Fixed charges, which will be pro- 
portional to first cost, and comprise interest on 
capital expended, sinking fund repayments and the 
like ; and (2) operating costs, depending on the duty 
to be done and the price of labour, fuel, lubricants, 
and materials for upkeep and repair, heating, &c. 
It will be found that a change in diameter of pipe 
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line will affect (1) and (2) in opposite directions. An 
increase of size will increase (1) and decrease (2), 
while the opposite effect is realised by a decrease in 
the size of carrier. Generally speaking, the most 
economical scheme will be found round about a size 
of carrier that will enable the necessary duty to be 
done at a velocity of 3 ft. to 4 ft. per second. This 
implies large diameter pipes and fittings, with low 
working pressures, or, alternatively, if high pressures 
are employed, fewer pumping stations and inter- 
mediate heaters. 

Each case must necessarily be worked out on the 
basis of the probable conditions obtaining at the 
time of execution, as nearly as can be estimated 
from the market rates at time of design. 








SCIENTIFIC RESEARCH IN THE 
FRENCH NAVY. 


Bzrore the war scientific research in the French 
Navy was carried on by a number of committees, 
attached to the gunnery, torpedo and signalling 
schools ; but by an administrative order for which 
it is difficult to find a reason, they were suppressed 
on mobilisation in 1914. Submarine warfare gave 
them a new existence, though in an altered form. 
Between 1916 and the armistice several ministerial 
decrees constituted new committees, but it was 
not until July, 1921, that all bodies and committees 
concerned with scientific research in the French 
Navy were given a definite organisation. The centre 
of the system is the Centre d'Etudes de Toulon, 
which is an amalgamation of the research com- 
mittees on coastal artillery, optics and telemetry, 
mines and depth charges, and submarine detecting 
mechanisms, and a co-ordinating body for those 
other committees which cannot be centralised 
under it. 

The latter are the committees on wireless 
telegraphy, submarines, fleet gunnery, and _ fleet 
torpedo work. The two last must, of necessity, be 
accommodated in sea-going ships, and the cruisers 
Pothuau and Thionville have, in consequence, 
been allocated to them. The head of the Centre 
@ Btudes is a post captain, who has under him a 
number of civilian scientists and naval, officers. 
The work of co-ordinating the investigations of 
those committees which are not immediately 
attached to the Centre d’ Etudes is carried out by 
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SIX-TON STEAM WAGON. 


CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO. (LEEDS), LIMITED, ENGINEERS, LEEDS. 
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allowing the captain in charge to correspond direct 

with the commanders-in-chief afloat, with the 

admiral in charge of the training squadron, and 

with all bodies and naval units which are either 

carrying out work of a scientific or quasi-scientific 
ind. 

The Centre d'Etudes has paid great attention 
to collecting information upon the work which is 
being, or has already been, carried out on scientific 
problems. The problem of making a running biblio- 
graphy of scientific investigation has been given 
much consideration, but it will probably be quite 
impossible ever to collect all the results of contem- 
porary research. Practically the whole field is, of 
course, covered by a number of scientific journals. 
The Centre d’ Etudes has got together all the periodi- 
cals which publish the results of modern research, 
and has catalogued the lists into a subject card 
index. A naval commander is in charge of this “ser- 
vice de documentation,” and it is his duty to ensure 
that all officers or committees doing research work 
are at once notified if work is being done elsewhere 
on their subjects. The library and card index of 
the Centre d’ Etudes are public ; even foreign officers 
may visit it if they wish. The laboratory seems 
to be singularly well equipped, and contains about 





a dozen special salles de recherches. At the beginning 
of this year it was investigating over 60 scientific 
problems which had been referred to it by the 
officers of the fleet or the other committees. 





THE FOWLER STEAM WAGON. 


As manufacturers of traction engines for about 
three-quarters of a century, Messrs. John Fowler and 
Co. (Leeds), Limited, of Leeds, have an unsurpassed 
knowledge of the requirements of steam-driven road- 
vehicles, and their experience in this connection has 
been turned to account in the steam-wagon which 
they are now manufacturing. The wagon in question, 
which is illustrated in Figs. 1 to 3, above, is designed 
to carry a load of 6 to 7 tons easily up a gradient of 
1 in 6, and if fitted with a trailer will haul 10 to 12 
tons up a gradient of 1 in 10 on good average roads. 
The standard body is 14 ft. 6 in. long by 6 ft. 9 in. 
wide, with a wheelbase of 11 ft. and a wheel track 
of 6 ft. 9 in. The overall length of the vehicle is 
20 ft., the maximum height is 8 ft. 8 in., and it will 
turn in a radius of 21 ft. The minimum road clear- 
ance is 12 in. 

The boiler is always one of the most interesting 
features of steam road vehicles, and the design evolved 
by Messrs. Fowler & Co, is clearly shown in Fig. 1. 
It is built entirely without stays, so that no trouble 
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can occur due to breaking or leakage of stays, and their 
absence promotes freedom of circulation. The tube- 
plates of the firebox and smokebox are pressed to a 
spherical shape so that they are self-supporting and 
do not exert any tension on the tubes, which are ex- 
panded into them. The water-level is well above the 
upper ends of the tubes, so that the latter are always 
submerged and are thus protected from overheating. 
There is, moreover, no risk of the crown of the fire- 
box or the tubes becoming uncovered with water and 
overheated when the vehicle is working on a hill, and 
thus one of the dangers of the locomotive type of boiler 
is eliminated. The belt round the top of the boiler 
gives a large evaporating surface at the water-level, 
and also a large steam space, two features which tend 
to prevent priming when the boiler is forced. The 
provision of the belt has also the further effect of 
increasing the volume of the water at the water-line, 
so that the sudden fluctuations in water level which 
are often a source of anxiety to drivers are minimised. 
The boiler is fired through the central vertical shoot, 
which passes through the smokebox. Surrounding 
this shoot in the smokebox is a superheating coil 
which takes steam from the steam-belt and delivers 
it to the engine in a superheated condition. The 
boiler is fed by a slow-running pump driven from 
the transmission gear and arranged for use whether 
the vehicle is running or standing. An injector and 
water-lifter are also provided. The boiler has a grate 
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VERTICAL DUPLEX OIL-FUEL PRESSURE PUMP. 


CONSTRUCTED BY MESSRS. WORTHINGTON-SIMPSON, LIMITED, ENGINEERS, LONDON. 
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area of 3-8 sq. ft., a heating surface 
of 85 sq..ft., and a superheater surface 
of 21 sq. ft. 

A compound -Vee-type engine is 
fitted, with cylinders 4} in. and 7 in. 
diameter by 8 in. stroke. The engine 
is placed under the driver’s seat. It is 
quite accessible and asbestos lagging 
prevents the heat causing discomfort 
to thedriver. Both cylinders are fitted 
with piston valves and work on a 
common “ big-end,”’ giving the shortest 
and stiffest possible design of crank- 
shaft. The bearings of the crankshaft 
and big end are of--the roller type 
to minimise friction and eliminate the 
necessity for attention. The exhaust steam is passed 
up the chimney, but is previously heated in a chamber 
surrounding the fuel shoot, so that it escapes invisibly 
instead of in a dense white cloud. The arrangement 
also acts as an efficient silencer and furthermore pro- 
motes a steady and uniform blast so that sparks and 
smoke are not projected from the chimney. 

The gear-box, which forms an integral part of the 
crank-case, gives three running speeds, so that the 
full power of the engine can be exerted at all speeds 
of the vehicle. The fast speed allows the vehicle to 
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Bass fitted with Air Cock 


All controls are arranged for easy handling and this, 
together with the simplicity of firing, makes it easy for 
one man to handle the wagon under all circumstances. 
A foot control, like the accelerator pedal of a motor-car 
is fitted to regulate the supply of steam in addition to 
the hand control. 





VERTICAL DUPLEX OIL-FUEL PUMP. 


THE extended use of oil as a fuel for marine boilers has 
led to the development of pumps suitable for handling 


travel at 12 miles or more per hour without running | oils of the heaviest and most viscous natures. For such 


the engine unduly fast, while the slow emergency 
speed is invaluable when the wagon in in a difficult 
place. Power is transmitted to the back axle by an 
overtype worm drive, totally enclosed and running in 
oil. This will run for months without the replenish- 
ment of the oil or other attention, and the arrange- 
ment gives a good ground clearance. 

A section through one of the front wheels is given in 
Fig. 3. The stub axle, as will be seen, is pivoted about 
a line passing through the wheel track, the construction 
being very strong mechanically and also enabling the 
wheel to be steered with the smallest effort. The front 
wheels are 3 ft. in diametei with single tyres, and the 
back wheels 3 ft. 5 in. in diameter with twin tyres. 

The Fowler steam wagon is fitted with either a 
platform or a box body, to suit requirements. It is also 
supplied with a tipping body, to tip endways, to either 
side, or all three ways, the tipping mechanism being 
either hydraulically or screw-operated. The water tank 
carries 160 gallons of boiler-feed water, which suffices 
for a long run owing to the efficiency of the superheated 
steam engine. Six cwt. of coal can be carried in the 
bunkers. The lubrication of all working parts is auto- 
matic, the mechanical cylinder lubricator being the only 
one requiring daily attention. The driver is provided 
with a comfortable seat with a clear view of the road. 


| the rotary types for a long time to come. 





work the direct-acting reciprocating steam pump might 
at first sight appear to be less well adapted than pumps of 
the centrifugal or rotary types, giving a fairly uniform 
flow, but the convenience which the reciprocating pump 
possesses of being driven by the direct application of 
steam pressure makes it likely to hold the field against 
The illus- 
trations above show a vertical duplex pump for the 
delivery of oil under pressure to the burners. The 
makers, Messrs. Worthington-Simpson, Limited, of 
Newark-on-Trent and Queen’s House, Kingsway, 
W.C. 2, have supplied a good many pumps of this type 
for steamship work, the equipment of a large liner 
requiring four or more. The steam cylinders are 
44 in. diameter and the pump cylinders 3 in. diameter, 
the piston stroke being 6 in. Such a pump will deliver 
3} tons of heavy Mexican fuel oil per hour against 
pressures up to 150 Ib. per square inch. It is suitable 
for steam pressures up to 250 lb. per square inch, and 
works at a normal speed of 27 double strokes per 
minute. An adjustable relief valve, clearly shown in 
the photograph, serves to by-pass the delivery back 
to the suction in case of excessive pressure, such as 
would otherwise occur were the burners shut off without 
stopping the pump. The pump body is of cast iron, 
the liners and pistons being of the same material, 
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although bronze can be used throughout should this 
be advisable on account of the nature of the oil. Piston 
valves are fitted to the steam cylinders, the ordinary 
Worthington-Simpson duplex valve motion being used. 
The pump, complete with its air vessel, gauge, &c., 
makes a neat and compact arrangement which has 
been found eminently satisfactory in practice. 








WIRE ROPES RESEARCH. * 
Second Report of the Wire Ropes Research Committee. 


Prepared for the Committee by the Reporter, 
Dr. W. A. Scoste. 


Introduction.—After undergoing some amount of 
reconstruction the committee resumed its activities 
in 1919. A preliminary report was published in 
1920. It was decided to limit the main tests, at 
the commencement, to the bending of a wire rope by 
passing it repeatedly on and off a pulley which reversed 
its direction of rotation. The size of the ropes for 
the initial tests was fixed at l-in. circumference. It 
was decided to deal with ropes each made of wire 
of the same tensile strength, but of various constructions 
and to test these on pulleys of different diameters and 
under several tensions for each pulley. 

The Material—The uniform quality of material 
adopted is specified as “‘ special acid patent steel 
of 70 tons per square inch to 80 tons per square inch 
ultimate tensile strength, and this was used in wire of 
two diameters, (a) 0-021 in. (with an analysis C, 0-36 ; 
Mn, 0-605; S, 0-042; Si, 0-240; P, 0-053 per cent.), 
specially obtained in two bundles from the mills, and 
(b) 0-036 in. from the ropemaker’s stock. Messrs. 
Bullivant and Co., Limited, Millwall, presented to 
the committee ropes specially made of this material 
for tests. 

Under test the 0-021-in. wire was found to have 
tensile strength of 84 tons per sq. in., and to give 
64 turns on a length of 8 in. Autographic load 
extension diagrams determined the elastic limit at 6+ 
and the breaking stress at 86 tons per sq. in., with 
an elongation of 1-6 per cent. at fracture. The 
larger wire showed when tested a tensile strength of 
85 tons per sq. in., and gave 87 turns on an 5-In. 
length. All the wire was black. , he 

Test Ropes.—Particulars of the specimens supplied 
by Messrs. Bullivant are set out in Table I. ; 

Apparatus for Repeated Bending over Pulleys.— The 
machine employed for the repeated bending tests ° 
shown diagrammatically in Fig. 1, and its genera 
arrangement can be seen from the semi-plan photo- 
graph, Fig. 3. The apparatus consists of a driving 





* Presented at the Meeting of the Institution of 
Mechanical Engineers on Friday, December 19, 1924. 
+ Proceedings, I.Mech.E., 1920, page 835. 
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shaft, DS, belt driven by a motor. The crank C at 
one end of this shaft oscillates the rocking shaft RS 
through a connecting rod CR, and rocking lever RL. 
The driving pulleys DP, which are keyed to the rocking 
shaft, are of greater diameter than the largest test 
pulley. The rope under test, TR, is fastened by 
clips L to a driving rope DR, which causes it to move 
to and fro over the test pulley TP, this arrangement 
being used in order to reduce the length of test rope 
required. 





TaBLe I. 
ps4 trand of 
‘ , Strand of 12 wires 
1 | 6x 12x 0:021 | Lang’s lay. round hemp core. 
2 | 6x 12x 0-021 | Ordinary lay. itto. 
3 |6x19x0-021; Lang’slay, |{*trand of 12 over 6 
4 | 6 x 19x 0-021 | Ordinary lay. Ditto. 
Strand of 6 x 0-036 
6 | 6x 6x 0-036 Lang’s lay. on.core wire of 0 -038 
iron. 
7 |6x 7x 0-086} Lang’slay. |{ Strand of 6 on 1, all 
8 | 6x 7x 0-036 | Ordinary lay. Ditto. 














The test pulley rotates freely on a pin in a tension 
fitting having a calibrated spring S bearing on a fixed 





on a pulley, and leads to short contacts between the 
wires of adjacent strands. The greater tension carried 
by a complete rope intensifies the pressures at the 
contacts, which produces an increase of wear at the 
+ sang where the strands touch the pulley and each 
other. 

A million bends were taken as the limit for the 
endurance. The bend referred to was a complete 
cycle, the specimen being bent from the straight on 
to the pulley and back again to the straight. The 
test results for the repeated bendings of a single wire 





of 0-021 in. diameter over pulleys of various sizes are 
plotted in Fig. 4. The number withstood increased 
when larger pulleys were used, and the yield was in 
consequence smaller. The effect of direct tension was 
inconsiderable when a small pulley was used. 














Fie. 2, Smatt MAcHINE USED FoR SINGLE WIRES AND _STRANDS. 


bracket B, and an adjusting screw and nut to enable 
any desired tension to be put on the rope and indicated 
by the spring S. The weight of the spring partly 
balances that of the pulley which is also supported 
by the tension of the rope. In the small machines 
used for single wires and strands, Fig. 2, the screwed 
adjusting rod R is given a fairly long bearing to enable 
it to move freely in the bracket B. In the larger 
machines used for the tests of complete ropes, the 
adjusting rod passes through a clearing hole in the 
fixed bracket B, and, when necessary, the weight of 
the pulley is supported by rollers R’ mounted in 
ball bearings. As the cable sometimes stretches at 
the commencement of a test and again when it begins 
to break up, and as such stretching, by reducing the 
compression of the spring 8, diminishes the tension in 
the rope, a closely-set electrical contact is arranged 
so that any stretch causes it to close and ring a bell 
when the tension can be re-adjusted immediately. 

Repeated Bending of Wires and Strands.—It was 
suggested that an attempt should be made at an analysis 
by which it would be possible to separate the destructive 
effects of outside wear, wear between the wires, and 
bending fatigue. With this object in view tests have 
been made on single wires and strands taken from, 
as well as on, complete ropes. 

The outside wear of single wires is not likely to be 
serious, so that bending fatigue should be the most 
important cause of failures, although, if the wire 
twists, the plane of bending is changed and the result 
may be affected thereby. Stranding the wire introduces 
the possibility of internal wear between the wires, 
in addition to the bending fatigue, also the length of 
the actual bearing of each wire on a pulley is reduced, 
causing outside wear to be more important than with 
single wires. Laying up the strands into cable still 





further decreases the bearing length of individual wires 


It was estimated that a wire of this size would be 
stressed to its tensile yield-point when bent over a 
pulley of 4-7 in. diameter. On pulleys smaller than 
this the number of bends required to produce fracture 
was less than 100,000, and on 5-in. and 6-in. pulleys 
the numbers of bends were of this order when the 
calculated stress was in the region of the yield-stress 
of the material. Contrary to expectations, it was 
found that at greater tensions an increased number of 
bends was necessary to produce fracture. 

Results of Tests on Strands.—The results of the tests 
on strands are shown plotted in Fig. 4. 

The curious phenomenon mentioned above was not 
repeated with stranded wires, and it is clear that either 
some new factor which did not apply to the single wire 
entered into these tests, or that some irregularity in 
the single-wire tests vitiated this result. In each 
case the tension carried by a strand for a given number 
of bends was greater on a large than a small-diameter 
pulley, and the number of bends required to produce 
fracture on a given pulley increased as the tension 
was diminished (Fig. 4). 

Comparing the behaviour of the strands tested, 
that from Cable 1, consisting of 12 wires round a 
hemp core, gave the best results, the seven-wire 
strand (six on one) was next, with the completed strand 
from Cable 3 (19 wires, 12 on six on one) last, which 
was not found to be capable of carrying any appreciable 
tension on any pulley of less than 11 in. in diameter, 
and even then only carrying a load of 16 lb. on a 
wire which had a breaking load, in direct tension, 
of 65 lb. The strands represent the first stage in the 
development of a rope. 

Considering their behaviour from another point of 
view, the ‘‘ 12-wire on hemp core” strand needed an 
8-in., the 7-wire (central core of 19-wire strand) a 
9-5-in., and the 19-wire an 11-in. pulley to withstand 


one million bends under a tension of approximately 
one-quarter of its breaking strength. These are in 
order of merit, and the calculated stress in the materials 
of the three strands, including full bending stress, 
required to break them at a million bends were 58, 
49, and 45 tons per square inch respectively (Fig. 5), 
all of which are below the yield-stress of the wire, 
namely, 64 tons per square inch. 

It was clear that considerations other than the tensile 
and repeated bending stresses must be taken into 
account, of which the most important appeared to be 
the action of the pulley on the wire. In these tests 
the wear at the contacts between the wires and pulley 
was negligible. The remaining factors were the lateral 











pressure on the wire at contact with the pulley, with 
an alteration of structure of the wire caused by the 
relative movement of the wire on the pulley under the 
lateral pressure. 

Single wires of 0-036 in. diameter confirmed the 
curious repeated bending results recorded for the 
0-021-in. wire, particularly the increased numbers of 
bends under greater tension, obtained on all the pulleys 
used. The curious way in which units of strands will 
“hang on”? and improve the endurance until complete 
fracture occurs is well illustrated by one test of the 





Fie. 3. MaAcHINE EMPLOYED FOR THE REPEATED 
Benpine Tests oF CABLES. 


7-in. by 0-036-in. strand on the 14-in. pulley under 
a tension of 50 Ib. :— 


———— 
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Repeated Bending Tests of Completed Cables.—The 
results obtained from repeated bending tests of complete 
cables over pulleys are given in the Report, the 
stress due to tension being calculated by dividing 
the total tension on the rope by the cross-section area 
of the wires forming it (neglecting the iron core in 
Cable 6) and the bending stress obtained from the 
formula Ed/D without reduction factor. 


E = Young’s Modulus. 
d = diameter of wire. 
D = diameter of pulley. 


Although the former Report showed that reduction 
factors as low as one-third have been recommended for 
use in this formula, for comparative purposes no 
factor was here used ; nevertheless the total calculated 
stresses at failure were below the yield-stress of the 
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wire. After test the broken or damaged cables were 
carefully examined. 

After it had been decided to use grooved pulleys 
and to lubricate all ropes, a cable was soaked in cylinder 
oil of medium consistency for at least twenty hours 
before it was used, and it was kept oiled under test. 
In the case of Cable 1 only one specimen was lubricated,* 
and lubrication appeared to. be somewhat beneficial. 


Fig.4. REPEATED BENDING OF WIRE ROPES OVER PULLEYS. 
COMPARISON OF SINGLE WIRES-AND STRANDS. 


———. Single 0-021 Inch Black Wire. 84 Tons per 
12x0-021Inch Strand, round Hemp Core 


Discussion of these results presents many difficulties 
as they may be treated from many points of view, but 
the following points are indicated :— 

(1) Strands formed on a hemp core in a Lang’s lay 
rope gave the best results, and this superiority was 
more marked on large than on small pulleys, while 
Lang’s was no better than ordinary lay for the ropes 
of 19 wire strands. 

(2) The fractions of the breaking 
tensions in these Cables, 1 to 4, 
necessary to cause failure after one 
million bends on the 14-in. pulley 
were, approximately, }, 4, ~;, and } 
respectively, yet this pulley had a 
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indicating superiority of Lang’s over ordinary lay. 
On the 14-in pulley, No. 6 carried the highest load, 
indicating an advantage of the soft core under severe 
bending conditions, while (allowing for the slightly 
larger pulley used for No. 8) Nos. 7 and 8 showed that 
there was not much difference between Lang’s and 
ordinary lay in the 6 by 7 construction on this size of 
pulley, where stresses due to bending were apparently 
responsible for fracture. 

The smallest pulley used with these ropes.was of 10-in. 
diameter. On this the advantage of the soft core was 
maintained, while ordinary lay, about equal to Lang’s 
under high loading and short life conditions, became 
decidedly superior thereto at the “‘ greater endurance ” 
end of the curves. The total stresses on the wires 
produced by the direct tension and the bending were 





Fig. 5. REPEATED BENDING OF WIRE STRANDS OVER PULLEYS. 
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Fie. 8. RepeateD Benpine or Wire Ropss | ina wire bent round it, so that tests on still larger 
OVER PULLEYS. pulleys appear to be oo tine 

No. 1 Cable. 6 x 12 x 0-021 in. 84 tons per sq, in. It should be noted that although the stresses plotte 


Lang’s lay. Black wire. Hemp cores in strands and rope. 


No, 2 Cable. 6 x 12 x 0-021 in. 84 tons per sq. in. 
Ordinary lay. Black wire. Hemp cores in strands and rope. 


No. 3 Cable. 6 x 19 x 0-021in. 84 tons per sq. in. 
*s lay. Hemp core to rope. 
No, 4 Cable. 6 x 19 x 0°021lin. 84 tons per sq. in. 


in Fig. 9 include the full bending stress for the wire ; the 
stress values which cause failure at one million bends are 
all below yield-stress. In general, this stress thus 
carried for one million bends is greater on small than 
on large pulleys (which may indicate that the bending 
stress has been given too much weight in the method 
of calculation), being 46-47 tons per sq. in. for the 6-in ; 
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between 41 and 5] tons per sq. in. for the maximum 
endurance. 

Effect of Size of Wire.—On the 14-in. pulleys the large 
wire cables were superior to small wire ones under lon 
endurance conditions, while on pulleys having a dia- 
meter suitable for the wire diameter, they were 1m- 
mensely so. The large wire cables failed rather badly 
on 10-in. pulleys, thus giving another indication that 
the critical diameter for cables of 0-036 in. wire is in 
the region of 14 in. 








Ordi lay. Hemp core to rope. ‘ 
mraat ad ah ee | about 32 tons for the 10-in.; and 26-28 tons for the 


Here also the use of pulleys with grooves fitting the | !4-in. pulley, results which are consistent except for | 


cable markedly improved the endurance. With the Cable No. 1 on the 14-in. pulley, which carried 38 tons 
i t of the correct | Pet Sq. In. 

pare hey ie BR By Danepettedly, the saitiee- | The wire and strand tests had indicated that pulleys 
tion of the rope reduced its endurance. | of 14 in. or less in diameter were too small to carry 
The results obtained from all the cables of 0-021 in. | Cebles 6, 7 and 8, and this appeared to be confirmed by 
diameter wire are plotted in Figs. 8 and 9. |the behaviour of the entire ropes. On the 17-5-in. 
| pulley Rope No. 7 was superior to No. 6, even on a 

* Additional tests were made after the Report was | tension per wire basis, showing the soft core to be a 
commenced. | disadvantage; while No. 8 was worse than either, 








Progress of Failure : Broken Wires in Rope.—tIn the 

hope that some evidence would be obtained which 
would help to decide when the borders of safety were 
| being reached, the progress of failure of the test speci- 
| mens has been noted. Two parts of each loop of cable 
| were under test, that is, that running on and off at the 
| top of the pulley, the other at the bottom, and in one of 
| these portions the broken ends (two ends indicating one 
broken wire) were counted at intervals and recorded 

against the bends which had taken place. No intelli- 
| gible conclusions appear to be possible from these tests 
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and the data are included in the Report for those who 
may be interested. The behaviour of a cable seems 
to depend on its construction and the severity of the 
treatment it receives. 

The Distribution of Broken Wires.—It was thought 
that helpful evidence might be obtained by observing 
the positions of the wires in the cable as they broke. 
No general law can be found relating to location of the 
wire fractures. 

The Determining Features which Caused Fracture.—In 
the broken ropes the types of fractures noted were : 
(1) the inclined break indicating brittleness caused by 
repeated bending, and (2) the cup-cone “ tension ” type 
of failure. Brittle fractures were found in every rope 
examined, thus indicating that bending was an impor- 
tant factor in the cause of failure. 

Discussion of Other Destructive Effects—(a) Small 
Wire Cables, Nos. 1, 2, 3 and 4. (1) On Small 
Pulleys, 6-in. diameter.—The calculated maximum 
stress, that is, direct tensile stress plus the full 
stress due to bending, was from 46 tons to 48 tons 
per square inch, Fig. 9, which is well below the yield- 
stress in simple tension. Although the relative move- 
ments of the strands were greater on smaller than on 
larger pulleys, the nicking caused by one strand on 
another was small to negligible in Cables 1, 2 and 3, 
and 4 alone showed appreciable effects of the internal 
working of the rope. Comparison with the results 
obtained from these cables on larger pulleys shows that 
the 6-in. pulley was too small for normal working with 
any of them, as it permitted only a snvall tension to be 
carried by the specimen. 

(2) On 10-in. Pulleys —The maximum total stress 
which permitted great endurance was reduced to about 
32 tons per squareinch. No. 1 cable showed an amount 
of outside wear medium to large, and serious nicking 
by strand on strand, each of which causes localised 
many of the wire fractures. No. 2 cable showed con- 
siderable nicking and small to medium outside wear 
when unlubricated, but each of these effected the failure 
of the wires. Lubrication of the cable reduced both, 
but the wires were broken after the same number of 
bends, whether lubricated or dry, at 540 lb. tension, 
and after less bends when lubricated under a tension of 
360 lb. From this it appears that, while lubrication 
reduces the wear both at the pulley and between 
strands, it also reduces the friction between the wires 
and thus reduces the tension which can be carried by a 
broken wire. Each broken wire means a greater loss 
of strength in a lubricated than in a dry cable. This 
cable showed greater endurance on a correctly grooved 
pulley than on one with a large groove. It seemed that 
the pressure of the wire on the pulley or on another wire, 
combined with the direct tensile and bending stresses 
produced fracture. Rope No. 4 on a 10-in. pulley at 
a tension of 400 Ib. indicated that at low tensions the 
lateral pressure on the wire was not so important since 
the wire fractures were not confined to the regions of 
outside wear. 

(3) On 14-in. Pulleys—The wear of the wires was 
considerable in Cable No. 1, which was apparently 
weakened by this cause, but no such result was noticed 
in Cables Nos. 2, 3 and 4. 

Maximum Tensile Stress Carried.—Cable No. 1 was 
superior in this respect to the other three which were, 
approximately, equal. This feature increased with the 
increase of size of pulley. 

Effect of Lay.—The cable of Lang’s lay, with a fibre 
core to the strand, gave the best results on the large 
pulley, although, exceptionally, the 19-wire strand of 
this lay showed no superiority over one of ordinary lay. 

(b) Thick Wire Cables, Nos. 6, 7 and 8.—These 
cables were all of 6 by 7 construction, No. 6 having 
a core wire of 0-038-in. iron to each strand (Lang’s 
lay); No. 7 and 8, 0-036-in. wire throughout ; No. 7, 
Lang’s; No. 8, ordinary lay. The comparisons were 
intended to show the effect of the soft wire core and the 
difference between Lang’s and the ordinary lay. 

(1) On 10-in. Pulleys—The maximum tensile 
stresses for the three cables were nearly equal at, 
approximately, 51 tons per square inch :—(a) The soft 
wire core did not, apparently, improve the cable ; 
(5) Lang’s lay did not appear to be superior to the 
ordinary lay. 

Wear of Wires.—The nicking of strand on strand 
was negligible, probably because the tensions used 
were very small indeed. Outside wear was small or 
medium for Cables Nos. 6 and 7, and less for Cable 
No. 8, although this was the only rope on which it 
localised the fractures of the wires. This indicates 
that the maximum tensile stresses for the Lang’s lay 
cables were below the yield stresses owing to an 
unequal distribution of tension among the wires when 
the cable was bent over the pulley or that at low 
tensions on small pulleys the cable does not bed 
properly in the groove, and thus secure the full benefit 
of the longer bearing which Lang’s lay should give. 

(2) On Medium-sized Pulleys: Wear of Wires.— 
Nicking of wires was small in each case and outside 
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noting that :—(a) The outside wear’ on Cable No. 6 
did not always determine the position of fracture. 
(b) The results for Cable No. 7 were low, because 
the specimen broke at one side of the pulley, but 
showed little damage on the other; a check test, 
at a tension of 840 lb. made subsequently, 
confirmed this. (c) The low results given by Cable 
No. 8 appear to show the advantage of Lang’s lay, 
as in this case the wires fractured at the point of 
maximum outside wear. 

The maximum tensile stress for No. 5 Cable was 
45 tons compared with 41 tons per square inch for 











Cable not on Pulley. 





Cable on 11-In, Grooved Pulley. 











Cable on 6-In. Pulley. 


Fie. 21. Revattve MoveMENT of STRANDS OF A 
RoPrE WHEN PASSING OVER A PULLEY. 


No. 8. The soft wire core on No. 6 was nicked and 
broken, and its use seemed to be of little, if any, 
advantage. 

(3) On 17-5-in. Pulleys.—The maximum tensile 
stress for No. 7 increased to 51 tons per square inch 
when used on this pulley. 

External Wear.—Cable No. 8 showed greater wear 
of wires and nicking, and this accounted for its inferior 
behaviour, in this case showing the superiority of 
Lang’s lay cable, particularly without a soft core to 
the strand. 


Tue HarpENInG or Wire BY REPEATED BENDING. 
Hardness Tests.—Indentation tests showed that 
repeated bending produced a distinct hardening of 
the wire, and that the degree of hardening was greater 
as the tension on the wire when undergoing repeated 





wear only medium in amount. It is worth while 





bending, was increased. A method recently described 





by Dr. Haigh was used in which two wires, placed oné 
across the other at right-angles, were subjected to 
pressure which caused each to indent the other, thus, 
by the indentation produced, indicating their hardness. 

Torsion Tests of Wire.—After repeated bending, 
torsion tests of wire gave the following results on a 
2-in. length :— 

Turns. 

Piece broken out of Cable No. 7, 10-in. 

pulley, 600 Ib. tension, after fracture 

(wire had broken in two places) ee 24 
Piece broken out of Cable No. 6, 10-in. 

pulley, 600-lb. tension, after fracture 

(wire had broken in two places) ... 28, 24 
Piece broken out of Cable No. 8, 14-65-in. 

pulley, }-ton tension, after fracture 

(wire had broken in two places) pe 22 
Single 0-036-in. wire broken on 12-in. 

pulley, tension 50 lb. 


(1) Length next to fracture.... ‘sia 1 
(2 ~ wo DD hab <<. 3 aaa 
(3) ia o. on ae “it 26 
pe » (3) nny et tae 
(5) - » fracture (other 
piece) ‘ 3 
 -— — aa et a 
7 x 0-036-in. strand of Cable 7, 12-in. 
pulley, tension 140 lb, All brittle 
fractures, slight outside wear. Core 
wire slightly nicked at a few places. 
Appreciable marks of bearing on core 
and of outer wires on each other. 
Core wire near fracture sate eS 21 
> piece next to above aa 21 
Outer wire near fracture _.... 21, 23 


Strand 12 x 0-021 on hemp core, 5-8 
in. pulley, tension 180 lb. Brittle with 
two tensile fractures. Medium, uniform, 
outside wear. Lengths next to fracture 3, 20, 2 


From these results it appears that the hardening of 
the wire only becomes apparent ina torsion test after 
it has been bent as a single wire or strand. Brittleness 
was evident from some of the results, but it was local 
in the cables, and, therefore, not shown by torsion 
tests on 2-in. lengths taken from between fractures. 
It appeared that some sections of the wire were more 
subject to brittleness under repeated bending than 
others. 

Effect of Bedding.—Cable No. 8 was run on an 18-in. 
pulley lined with raw hide, and its improved behaviour 
illustrates the benefit to be derived from the softer 
bedding; therefore, showing that the low results 
obtained on the 17-5-in. steel pulley were due to 
intense pressures on a short bearing length. 

The Relative Movement of the Strands of a Rope.— 
Dr. H. 8. Hele-Shaw, when Chairman of the Committee, 
suggested that the relative movements of the strands 
of a rope should be studied as it passed on to and left 
the pulley. 

In order to do this a portion of rope was blackened 
up to a section normal to its axis. Photgraphs 
were then taken of the rope, Fig. 21, looking down 
on it, in its groove, the rope tested in this way 
being one of 6 by 19 ordinary lay. From the photo- 
graphs it will be seen that the movement of a strand 
with respect to that next to it varied from abou thalf a 
wire diameter over an 11-in. pulley to one wire diameter 
for the 6-in. pulley. The diameter of the wire is about 
one-fifth of that of the strand and one-fifteenth that 
of the rope. 

Summary.—Single wires tested by repeated bending 
over pulleys gave unexpected results, standing more 
bends under greater tension. 

The calculated stresses in strands, at which they 
endured a million bends, were, taking the full bending 
stress, 58 tons per sq. in. for 12 by 0-021 on hemp core, 
49 tons per sq. in. for 6 on 1, and 45 tons per sq. in. 
for 19 wires, 120n60n1. The yield stress of the wire 
was 64 tons per sq. in. From this it appears that the 
bearing pressure between the wire and pulley is im- 
portant in the case of strands. 

Lubrication of a cable was slightly beneficial in one 
case when the conditions were severe and the cable had 
a short life, but generally lubrication reduced the life 
of a rope. A correctly grooved pulley gave a longer 
life to a Lang’s lay cable than it had on a large score 
pulley, but the benefit was not so marked with an 
ordinary lay rope. 

A hemp core to a strand proved an advantage, parti- 
cularly when associated with Lang’s lay. A pulley 
diameter of about three times that which gave the 
yield stress in a single wire bent over it was required 
to differentiate fully between the cables of 0-021-in. 
wire. The calculated stress, tension and bending, 
which permitted a large endurance, depended on the 
pulley diameter, but it was always well below the yield 
stress of the wire. 

Lang’s lay showed no advantage with the 19-wire 
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strand. A soft core wire in the 7-wire strand proved 
a disadvantage on a large pulley. Lang’s was better 
than ordinary lay for the large wire cables on a large 
pulley, but there was little difference on the smaller 
pulleys. The large wire cables worked at a higher 
calculated stress than the 0-021-in. wire ropes, but it 
was below the yield stress. The larger wire cables 
were superior if the pulley diameter was adjusted to 
that of the wire. 

The useful life left in a rope cannot yet be predicted 
in general terms from a record of wire breakages. If 
the working conditions be specified, it might be possible. 
The work done in moving a cable round a pulley 
bears no relation to the endurance. 

The occurrence of brittle vire fractures in all test 
specimens showed that bending fatigue was an im- 
portant factor in the failure of all ropes over pulleys. 

Wires fractured most frequently at contact with the 
pulley or where adjacent strands touched. Only on 
very large pulleys, which permitted a rope to carry 
a high tension for a considerable number of bends, 
were the wires so worn that the reduction of their 
sectional areas appeared materially to assist fracture. 





Juntor Institution or EnGINngcERS.—Dr. Alexander 
Russell has been elected President of the Junior Institu- 
tion of Engineers, of 39, Victoria-street, London, S.W.1, 
for the session 1924-25. His inaugural address will be 


delivered at the Royal Society of Arts on Wednesday, 
January 7, 1925. 
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2-8-8-2 TYPE SIMPLE MALLET LOCOMOTIVE 
FOR THE CHESAPEAKE AND OHIO RAIL- 


ROAD. 
(Concluded from page 798.) 


THE adoption of four high-pressure cylinders, instead 
of the more general arrangement of compounding, some- 
what complicates the steam distribution. In the usual 
Mallet design, high-pressure steam has to be led only to 
the cylinders on the main frame, whence low-pressure 
steam is taken through a flexibly-jointed pipe to the 
low-pressure cylinders on the articulated frame. In the 
present instance, high-pressure steam has to be deli- 
vered to the cylinders on both the main and articulated 
frames, and provision also has to be made for the 
exhaust from both sets. The arrangement of piping 
is as follows :—From the high degree header in the 
smoke-box, a large branch is led down on each side 
and taken out through the smoke-box side plating, 
as shown in Fig. 36. From this point, on each side 
a 9}-in. steam pipe runs back to the steam chest of the 
rear cylinders. In a similar manner the exhaust from 
each of these cylinders is carried forward to the smokc- 


box in 9§-in. pipes, just underneath the steam pipes. | p 


Sections of these pipes are shown in Figs. 15 to 20, 
while the arrangements at the front end are well shown 
in Figs. 21 and 22, on pages 796 and 797 of our 
issue of December 12. 

From the two main steam pipes steam is supplied 
to the steam chest of the back pair of cylinders and 
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also to a central chamber in the saddle (Figs. 15 and 
16), and from here it is carried forward through a 
single pipe fitted with flexible joints to the cylinders 
on the articulated frame, where it is branched, and 
the steam delivered to separate passages leading to the 
front steam chests. The exhaust from these cylinders 
is carried to the smoke-box and blast pipe through 
two pipes fitted with flexible joints. Figs. 26 and 27 
—which show the two exhaust pipes from the back 
cylinders, and the main steam pipe leading to the 
front cylinders—wil! assist in making the arrangement 
clear though they are actually given to bring out 
other points to which we shall refer below. ‘ 
Reference to Figs. 15 and 16, page 796 ante, will 
show that the rear cylinder castings are not sym- 
metrical, the joint being to one side of the centre line. 
This enables the joint for the steam pipe to the front 
of cylinders to be kept central and directly above the 
articulation pivot, without being traversed by the joint 
between the cylinder castings. ; f 
The four cylinders, which are all 23 in. by 32 in., 
are fitted with piston valves with 1 in. outside lap, 
no inside lap, and }-in. lead in full gear. The 
iston rods are 44 in. in diameter, the pistons being 
fitted with snap rings. Reversing is by Alco type E 
power reversing gear, the valve gear being of the 
Walschaert type. An interesting feature in connec- 
tion with the supply of steam to the cylinders is the 
introduction of dampers in the exhaust pipes of the 
rear cylinders and main steam pipe to the forward 
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cylinders. This arrangement is illustrated in Figs. 
26 to 34, opposite. These dampers are for use in the 
event of either set of engines slipping, and by means of 
them it is possible in the one case to raise the back 
pressure temporarily, and in the other to diminish the 
supply of steam so that either engine can be controlled 
from the cab to arrest slipping in starting or at other 
times. The dampers used in the pipes are shown in Figs. 
32 to 34, Fig. 32, being a projected elevation of a 
damper in its diagonal position in the pipe. The 
dampers are mounted on horizontal trunnions, a 
stuffing-box being provided on one side of the pipe 
through which the spindle is carried to the control 
gear. The latter consists of a single-acting air cylinder 
shown best in Figs. 28, 29 and 31. Fig. 30 is a detail 
showing the holes for the bolts fixing it to the pipe 
boss. The piston of the air cylinder has a piston rod 
in the form of a short bar rounded at both ends. One 
end rests in a conical seat in the piston and the other 
in a small pocket on a short double-ended lever on the 
throttle spindle. The opposite arm of this lever is 
under adjustable spring pressure, the latter being pro- 
vided to re-open the damper on the air control cock 
being switched over to exhaust. 

The drawings of the smoke-box show the engine to 
be furnished with two chimneys in a single casting. 
Each is 17 in. in diameter, long petticoat extensions 
being fitted to permit of low blast pipes. The engines 
are fitted with feed water heaters placed horizontally 
in front of the smoke-box, as shown in Fig. 2, on Plate 
LXXXI, given with our issue of December 12. The 
photograph reproduced in Fig. 1, is a view of one of the 
first three engines which were not so fitted. The feed 
is normally delivered to the boiler by two 9} in. by 
63 in. by 10 in. Westinghouse single-cylinder direct- 
acting pumps, placed on the side of the boiler. The 
two pumps on the smoke-box front are for the air- 
brake. The feed pumps draw from and deliver to a 
single line of pipe, in parallel, but the steam end of one 
pump is controlled by the other. The latter has the 
usual rocking valve gear; the second pump obtains 
its steam through pipes leading from ports uncovered 
by the piston of the first pump cylinder. The arrange- 
ment provides for the pumps working out of phase, 
instead of simultaneously, and a more uniform supply 
to the boiler results. Hancock injectors are also 
provided as stand-bys on the right side of the engine. 

The driving wheels are 57 in. in diameter, the cast 
steel centres being 50 in. in diam. The leading wheels 
are 30 in. in diam. and of the rolled steel type. They 
are fitted in an ‘“‘Economy” pony truck. The 
trailing wheels, 42 in. in diam. and with cast-steel 
centres, are arranged in a “ Delta” trailing truck, with 
outside journals, cast-steel frames and inverted heart- 
shaped radial bearers. This type of trailing truck was 
fully illustrated in ENGINEERING, vol. cxvi, page 27. 
The arrangement can be fairly well understood from 
Figs. 2, 11 and 12 of our issue of December 12. 

The tender is of the cylindrical tank type, and has a 
water capacity of 12,000 gallons and can carry 13°5 
tons of coal. The tank is carried on an underframe 
of cast steel and the bogie frames are of similar material. 

The drawgear arrangements and pipe connections 
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between the tender and engine are shown in Figs. 37 
to 39. The main drawgear at this point consists of two 
bars, 72 in. by 44 in. in section. 

The chief particulars of the locomotive and tender 
are given in tabular form below :— 


Locomotive :— 
Cylinders, four, diameter 23 in. 
pe stroke Bt ws) Oe 
Wheels, driving, diameter ... 57 in. 
+ leading ae 30 in. 
» trailing ah 42 in 


11} in. by 13 in. 
11 in. by 13 in. 
6} in. by 12 in. 


Journals, main drivin; 
in other coupled 
*» leading bogie 


o trailing bogie 8 in. by 14 in. 
Boiler, largest diameter 8 ft. 5 in. 
Length of tubes 24 ft. 

Firebox length * -- 18 ft. 

» width wad - 8 ft. 11§ in. 
Combustion chamber length 5 ft. 9 in. 
Tubes, 2} in. diam. ... éao wae 


»  5in. diam.... 1. 60 


Heating surface tubes --- 5,976 sq. ft. 

a - firebox and 

combustion 
chamber 467 sq. ft. 

» total 6,443 sq. ft. 
Superheating surface 1,885 sq. ft. 
Grate area sd 112-29 sq. ft. 
Working pressure 205 Ib. per square inch. 
Weel base, driving 42 ft. 10 in. 

ola » rigid 15 ft. 9 in. 
» total 58 ft. 1 in. 


219 tons 4 cwt. 
14 tons 5-5 ewt. 
18 tons 15 ewt. 
252 tons 4-5 cwt. 


Weight on driving wheels ... 
‘a »» leading truck 
pa » trailing truck 
» engine, total... 


Tender :— 
Tank capacity 10,000 gallons. 
Coal * 13-4 tons, 
Wheels, diameter 34 in. 
Wheel base 28 ft. 1 in. 


Weight, two-thirds loaded ... 93 tons 17 ewt. 
Locomotive and Tender :— 
Wheel base, total 


Weight, total 


LETTERS TO THE EDITOR. 


THE WHITWORTH SCHOLARSHIPS. 
To THE Eprror or ENGINEERING. 

Sir,—Several of your correspondents desire informa- 
tion as to H.M. Dockyard schools, and their apparent 
connection with Whitworth scholarships. Some genius 
at the Admiralty nearly a century ago discovered 
(what our modern psychologists are now finding out 
by elaborate tests, and what every teacher knows 
after a few months’ service) that the mentality of a 
crowd of boys of the same age may be represented 
by numbers, say, — 50, 0, +50. For nearly 90 
years the dockyard schools have been worked on 
the basic idea of an original sifting of applicants for 
apprenticeships, followed by intensive training and 
constant weeding-out until the “ plus-fifties” only 
are left. 

In more detail, each dockyard annually selects from 


109 ft. 3% in. 
346 tons 1-5 cwt. 
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the local elementary schools by competitive Civil 
Service Examination (say) 100 apprentices to the 
various trades engaged in engine and shipbuilding. 
Selection of trade is allowed according to position on 
the examination list. Each apprentice attends school 
a few hours per week. After four years’ training 
the 100 are weeded by examination down to say two 
or three apprentices. These are given a more advanced 
course at Greenwich, or Keyham, with ultimate 
employment as naval engineer, constructor or electrical 
engineer. The Whitworth scholars, now proving of 
such interest to your readers, come from the 97 or 98 
“not wanted” by the Admiralty. 

The dockyard schools do not exist for the purpose of 
training Whitworth scholars. The scholarships are 
open to anyone possessing the necessary technical and 
educational qualifications—wherever they may reside. 
The schools have produced regularly over this long 
period—from elementary schoolboys—a succession of 
famous ship and engine designers ; Whitworth Scholars 
and Exhibitions with Royal and National Scholarship 
winners, in numbers out of all proportion (as you 
point out in your leading article) to the populations 
of these few towns. 

Is this system of technical training really as good 
as the results indicate ?—and if so, why hasn’t it been 
adopted elsewhere ? are questions that may be asked. 
First of all the Admiralty appear to be well satisfied 
with the scheme, and if the apprentices, for whom they 
have no high appointments, are good enough to annually 
sweep up scholarships open to the whole country, 
there cannot be much wrong with the system. 

The second question demands more careful enquiry 
and perhaps tactful answering. The opinion of the 
writer—who has been advocating for a number of 
years in educational publications the more general 
adoption of the Dockyard school system—is that the 
fault lies mainly with our engineering firms. These 
have failed to realise that in their local elementary 
schools and their workshops are numbers of wasted 
“* plus-fifties”’ the best latent engineering material 
in the world. 

The President of the Board of Education, on Satur- 
day last, at Epsom, said that :—‘‘ The value of the 
trained mind in many industries is not recognised . . . 
and that the greatest educational advances are made 
where the development of the school system has been 
clearly related to the industry or business of that 
area,” 

The history of the greater number of these highly 
qualified ex-apprentices is that after the dockyard 
shop and school training, a scholarship is held at 
South Kensington and a diploma obtained. This is 
followed by unsuccessful attempts to obtain employ- 
ment in engineering with position and emoluments 
suitable to their qualifications. Some few obtain this, 
but the remainder find themselves “up against it ” 
and drift into occupations where very often only a mere 
fraction of their technical knowledge is used. 

If this kind of thing is to continue there is no purpose 
in any inquiry into the reasons for the success of the 
Dockyard schools. The scheme is one of the few 
successful applications of the much talked-of “ educa- 
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tional ladder.” Very popular on political platforms, 
but extremely difficult to erect! If British engineer- 
ing wants men of a higher calibre, this system will 
provide them. Carried out logically it would mean 
that no one should be given the opportunity of receiving 
an education in engineering at an Institution suppo 

by public funds unless of proved ability. Can anyone 
—however optimistic—dare to-hope any scheme of this 
type will be adopted ? 

Putting ‘“ tact ” on one side, the truth is that there 
is no demand for these men from such a source as 
the dockyard draws from and there is not likely to 
be. The higher posts in engineering are as much a 
“* class-preserve ’’ as in the medical and legal professions. 
It is a disgrace to a country that has produced so 
many famous engineers from humble beginnings, but 
itisafact. It is almost as difficult for an ex-elementary 
school boy to enter the Institution of Civil Engineers 
as to become a doctor or lawyer. 

It must be borne in mind that, however desirable, 
all the good qualities of the dockyard schools could 
not be successfully transplanted to any soil. There 
is nearly a century of atmosphere—success, tradition 
and hereditary influences—behind the schools. Any 
big industry or group of the same kind could, however, 
start a training scheme for their own and their 
employees’ benefit on the dockyard model. 

In reply to several points raised by your correspon- 
dents, the apprentices attend at school on two after- 
noons a week only, in workshop hours, and three 
evenings in their own time. ‘hose “ weeded-out ” 
are not discharged. They carry on in the workshops 
on “school afternoons.” They get their opportunity 
and benefit by the education they have received. 

There is no connection between the Admiralty and 
the Board of Education. The Whitworth papers are 
not set to suit dockyard apprentices. The papers are 
framed by people who know what an engineer’s 
education should be. The apprentices are given this 
education. 

The Geometry Paper—mentioned by one corre- 
spondent—does not favour the apprentices at all. 
In my time (and probably now) this was one of the 
many subjects not dealt with in the schools. The few 
hours per week spent at studies are obviously in- 
sufficient for the varied, extensive and difficult 
curriculum. 

Further classes are attended at the local technical 
schools and an immense amount of homework and 
private study has to be carried out. 

This four years’ combined workshop and _ school 
course is one of the most gruelling ordeals a youth 
can be asked to undertake. It means nearly full-time 
in the workshop, in addition to a course of study 
exceeded at few technical colleges. It is a tremendous 
test, mentally and physically. 

In addition, up to fairly recently, the Dockyard 
curriculum was so entirely different from the Board 
of Education Examinations that we had to go through 
distinctly different courses for examinations in appar- 
ently the same subject. 

One sympathises with Whitworth aspirants who 
do not live in dockyard towns. They should agitate 
for better educational facilities. I hope the few facts 
I have given will enable them to realise that the 
Whitworth and other scholarships are not “ thrown 
at’ the apprentices. Critics of the scheme have 
called it ‘ brutally efficient’ and “narrow.” One 
can only reply that British engineering has to meet 
with “ brutal” competition from abroad, and the 
Humanites won’t help us very much in the struggle. 
Any apprentice with sufficient ‘‘ savvy ” to get through 
his dockyard and college course with distinction can 
usually hold his own in other activities than that of 
engineering. 

If engineering firms will voice a demand, the muni- 
cipal technical schools all over the country can supply 
the men, provided the teachers are given the material 
and allowed to use the dockyard school methods. 
The dockyard school teachers do not work on students 

of all ages, all types, all shades of ability, the sole 
qualification of most of them being the ability to 
pay a fee. The British are naturally the finest 
engineers in the world. At present we only use a 
microscopic portion of our talent. 
F. G. Srexp. 
London, 8.W. Dec. 16, 1924. 





THE REMUNERATION OF TECHNICAL MEN. 
To THE Eprror oF ENGINEERING. 

Str,—In your issue of the 12th inst. you published 
an advertisement from the Royal Aircraft Establish- 
ment at Farnborough, who want an assistant engineer 
with the qualifications of a University degree, and works 
and drawing office experience, offering to such a man a 
salary of 31. a week, plus Civil Service bonus. 

It must come as a shock to the engineering profession 
that this is what the Government has to offer in the 
way of salary to a highly trained and experienced 


up with the Air Ministry, and have drawn the attention 
of the Institution of Aeronautical Engineers and the 
Royal Aeronautical Society to it. 

Ordinarily, the two last-mentioned bodies do not, we 
understand, concern themselves with salary questions, 
but the action of the Air Ministry is so derogatory to 
the standing of the profession that we think all bodies 
having the interests of engineering at heart would do 
well to indicate to the Government their opinion of the 
deplorable action of the Air Ministry. 

Faithfully yours, 
Ricuarp Hazveton, Secretary. 

Society of Technical Engineers, 

102, Belgrave-road, London, S.W.1. 
December 19, 1924. 





THE LATE MR. W. LANGDON-DAVIES. 


Ir is with deep regret that we record the death in 
his 58th year of Mr. Walter Langdon-Davies, which 
occurred on Saturday, December 6, at 103, Inchmery- 
road, Catford. He passed away after many months of 
great suffering, and although he underwent a series of 
operations, they proved unavailing in arresting the 
progress of his malady. He will be long remembered 
for his pioneer work in the development of single- 
phase alternating current motors and for the design 
of many electrical devices having characteristics suited 
to the requirements of exceptional services. 

He was born in Hong Kong, where his father, Mr. 
Charles Langdon-Davies, the inventor of the Phonopore 
system of signalling and many telegraphic devices, was 
Superintendent of the Bullion Office. After receiving 
his education at Dover College and the Royal School of 
Mines, Mr. Langdon-Davies joined his father in the 
development of his inventions and later devised the 
single phase motor with which his name is associated. 
This motor was manufactured by the Langdon-Davies 
Motor Company, which later became Brittain’s Electric 
Motor Company, but was started for the express purpose 
of producing the new motor. In 1905, Mr. Langdon- 
Davies went to Vancouver and was for some years on 
the staff of the British Columbia Electric Railway 
Company. He returned to this country early in the 
European War and became associated with Mr. Alfred 
Soames in the design of special generators and trans- 
formers for use in electric arc welding, and by their 
efforts great progress was made in devising machines 
for this service. The best known appliance resulting 
from this combination was the Davies-Soames magnetic 
clutch, which is interposed between a motor and a 
generator and is caused to slip automatically to a 
greater or less extent to meet the power requirements 
for welding. For the development of this and their 
other inventions the firm of Daysohms, Limited, was 
founded. Mr. Langdon-Davies was a Member of the 
Institution of Electrical Engineers. 





A DirFicuLty EXPERIENCED IN SCANDINAVIAN TRADING. 
—The Federation of British Industries have addressed 
a letter to the President of the Board of Trade on the 
subject of the taxation of commercial travellers 
entering Norway, Sweden and Denmark. In this letter 
it was pointed out that although the representatives 
of Scandinavian firms can come to this country without 
hindrance, the British representatives going to Denmark, 
to take an example, have to pay an initial licence of 
400 kr. and supplementary ones of 200 kr. . The raising 
of the fees in Norway is at present under consideration. 
The Federation hopes that the Government will make 
a strong protest against these impositions. 





TRIALS OF THE ss. ‘‘ANTINOUS.’’—Successful trials were 
made with the ss. Antinous in Belfast Lough on 
Thursday, December 18. This vessel was built for 
the New Egypt and Levant Shipping Company, Limited, 
of London, “4 Messrs. Workman, Clark and Co., 
Limited, of Belfast. She is of the shelter-deck type, 
415 ft. in length, and has a gross tonnage of 4,560 and 
a deadweight of 8,400 tons. She was constructed to 
the requirements of Lloyd’s Register of Shipping for 
their highest classification + 100 A.1., and is propelled 
by a triple-expansion steam engine, all machinery being 
built by Messrs. Workman, Clark & Co., Limited. There 
are five holds and complete shelter ’tween decks, arranged 
for the carriage of grain and general cargoes, and modern 
loading and discharging equipment has been installed 
on the vessel. 





Conrracts.—The Manchester Corporation Tramways 
have placed an order with the General Electric Company, 
Limited, for 24 40-h.p., standard box-frame, self-venti- 
lated, interpole type tramway motors.—The Bedford 
Engineering Company, Crane Builders, of Bedford, have 
received an order from the India Store Department 
for two electric “ Goliath ” 60 ft. span travelling cranes 
of 5 and 15 tons capacity.—The condensing plant for the 
10,000 kw. turbo-alternator to be installed at the Poplar 
Power Station will be of the contraflo high vacuum 
type, supplied by Messrs. Vickers, Limited, of Barrow-in- 
ness.—The Chile Exploration Company of New York 
have accepted the tender of Messrs. Thos. W. Ward, 
Limited, of Sheffield, for the supply of 20,000 ft. of 8-in. 


THE AUTOMATIC TELEPHONE SYSTEM AT 
YORK. 4 


THE automatic telephone system, working on the 
Strowger system, which the Automatic Telephone 
Manufacturing Company, Limited, of Liverpool, made 
and installed for the Post Office at York, was put into 
service on Saturday, November 15. This installation 
replaced the old magneto and central battery exchanges, 
and the only parts of the system that still need the 
services of operators to make and take out the connec- 
tions are the trunk switchboards and certain of the 
outlying sub-exchanges. At present, the capacity of 
the automatic exchange is 1,700 lines, but there are 
facilities provided for extension to an ultimate capacity 
of 2,100 lines. 

The Strowger system used in York is of the four-digit 
type, employing primary rotary line-switches with 
final selectors mounted on the back of the line-switch 
units. The automatic exchange is on the ground floor 
of the Post Office building, which adjoins the Guildhall 
of the City. The line-switch units are erected in three 
parallel rows of five units each, and a fourth row of 
two units. These line-switches are mounted on shelves 
each of which accommodates ten switches, and the 
shelves are erected in groups of five on gates, which 
may be swung out to permit access to the cables. Over 
the gates there is a fuse panel with alarm fuses, through 
which current is supplied to each section of line- 
switches and to the signals of the unit. There is at the 
line-switch side a terminal assembly, where the out- 
going primary trunks and the incoming final selector 
trunks terminate. Mounted on the reverse side of each 
line-switch unit there are two shelves, each of which 
has a capacity of eight final selectors. The banks of 
these final selectors are multiplied together, allowing 
any switch access to any of the lines terminating at 
the banks. An individual fuse panel, provided with 
alarm fuses, through which the current is fed to the 
final selectors is at the left of each shelf. On top of 
each line switch unit there is mounted a ‘ine inter- 
mediate distributing frame where the incoming line 
and meter cables terminate. On this frame the final 
selector banks are jumpered to the line-switches. The 
group selectors are mounted separately on two selector 
trunk boards. The selector rack is a substantial steel 
structure with accommodaticn for 240 switches, 
arranged in two bays of 120 switches each, and these 
are subdivided among six shelves. Each shelf is self- 
contained, and can be added to the rack when required. 
To provide for increase of traffic or removal for testing, 
switch jacks are provided on these shelves. 

The other equipment of the York switchroom com- 
prises a two-bay repeater rack, a main distributing 
frame, a link distributing frame and a three-bay meter 
rack, equipped with instruments which register effective 
calls only. The main batteries are in duplicate, and 
consist of two sets of 25 chloride cells of 9 elements 
in lead-lined boxes. Each battery has a capacity of 
486 ampere-hours when discharged at the nine-hour 
rate, but the boxes will accommodate sufficient extra 
plates to give a discharge of 702 ampere-hours, and the 
extra space is at present occupied by lead displacement 
tanks. An enclosed ventilated shunt-wound motor 
operating on the 460 volts direct current supply, 
drives directly a shunt-wound dynamo with an output 
of 100 amperes at 57 volts to serve for the changing 
of the cells. The voltage regulation which is procurable 
ranges from 50 to 68 volts. 





Brruminovus Roap ConstrucTion.—We are informed 
that the Asphalt Road Association, of 40, Broadway, 
London, 8.W.1, is undertaking a considerable amount 
of research and technical work in connection with the 
use of bitumen in road construction, the object being 
to arrive at satisfactory standard specifications and the 
standardisation and simplification of sampling and 
testing methods. In addition, the study of sub-bases 
and of a; gates for use with bitumen is receiving 
attention as well as the question of relative costs. It is 
intended to place the information secured at the disposal 
of highway engineers and the co-operation of road 
officials is invited. These may join the body as associate 
members. 





SrrReet-TraFFic In BERLIN.—Londoners, notoriously 
enjoying good regulations for the street traffic though 
they have sometimes reason for grumbling, cannot expect 
to find much novelty in the new traffic regulations 
recently introduced in Berlin. Tramways are con- 
sidered obsolete for the central districts of Berlin, as 
of other cities, but to abolish them would involve heavy 
financial sacrifices; their replacement can only be 
gradual. The number of spots where carriages must 
not stop has been considerably increased, but in some 

, as near the Potsdamer Platz, it is difficult to 
find parking facilities. Certain streets may only be 
traversed in one direction, and turning is forbidden in 
them. The public should cross streets only at certain 
corners or ts, otherwise claims for compensation in 





diameter steel screwed and socketed piping to be shipped 





member of that profession. We have taken the matter 


to Antofagasta. 


cases of accidents may be rejected. No rule has been 
made as to slow traffic keeping close to the kerb. 
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THE ROYAL METEOROLOGICAL SOCIETY. 


AT a meeting of the Royal Meteorological Society 
held on Wednesday, the 17th inst., at the Society’s 
Rooms, 49, Cromwell-road, 8. Kensington, Mr. C. J. ry. 
Cave, M.A., President, occupied the chair, when a paper 
entitled “The Problem of Mild Polar Climates,” by 
C. E. P. Brooks, M.Se., was read and discussed. 

The author stated that if there were an ice-free polar 
ocean just warm enough to prevent freezing at the 
pole and with a temperature increasing southwards at 
a uniform rate, and if a small decrease of temperature 
occurred uniformly over this ocean, the first result would 
be the formation of a small polar ice-cap. It was shown 
that if the temperature continued to fall the growth 
of the ice-cap would become more and more rapid, 
until a point was reached beyond which the ice-cap 
would continue to grow without any further fall of 
temperature. This “‘ critical temperature ’’ was shown 
to be only about 0-25 deg.a below the freezing point ; 
a fall of temperature of 0-25 deg.a would give an ice- 
cap with a radius of one degree of latitude, a fall of 
0-3 deg.a would give an ice-cap with a radius of about 
25 deg. of latitude. The “akryogenous ” temperature, 
which the present Arctic Ocean would take up in 
winter if sea-water did not freeze, was calculated and 
was found to be about 270 deg. abs. Hence a rise of the 
akryogenous winter temperature by only 4 or 5 deg. 
would suffice to cause a mild climate in winter. On 
the basis of some work by F. Kerner-Marilaun it was 
shown that the land and sea distribution during Middle 
Kocene and Upper Jurassic times would give akryo- 
genous January temperatures in latitude 75 deg. N. of 
278-6 deg.a and 280-8 deg.a respectively. Since these 
were well above the freezing point they represented 
also the real temperatures. There was, therefore a 
meteorological basis for mild polar climates. Finally, 
it was shown that the Arctic Ocean had become ice- 
free once, possibly twice, since the Quaternary Ice 
Age, the second occasion falling in historic times. 








Prices or IRoN AND STEEL, 1924-25.—We have 
received an excellent chart due to Messrs. W. Richards 
and Sons, Limited, of Middlesbrough, which shows 
prices of pig iron rivets, castings, &c., and also steel 
angles, joists, rails and ships’ plates, &c., from the 
year 1914 until the presept time by means of variously 
coloured curves. 


THe Exectricat Contractor’s YEAR Book, 1924- 
25.—A collection of working rules in force throughout 
various parts of the country, together with other infor- 
mation of use to those engaged in the electrical trade, 
is included in the Electrical Contractors’ Year Book, 
1924-25, just published by the Electrical Contractors’ 
Association (Incorporated), of 15, Savoy-street, Victoria 
Embankment, London, W.C.2, at the price of 2s. 6d. net. 





Setr Untoapinc Buix Careo Vessets.—In ou 
abridged reproduction of the paper on “ Self Unloading 
Bulk Cargo Vessels of the Great Lakes” presented by 
Mr. Henry Penton and Professor H. C. Sadler (see 
ENGINEERING of November 21) to the Society of Naval 
Architects and Marine Engineers at New York, we find 
that the expression “treble riveted watertight work ” 
was used in column 3, page 724, in place of “‘ three-ply 
watertight work,”” which has the significance that there 
are three thicknesses of material. 





THe CaBLE STEAMER Farapay.—Messrs. Siemens 
Brothers and Co.’s cable steamer Faraday left the 
company’s works at Woolwich on Saturday, loaded with 
1,500 miles of submarine cable to be laid for the new 
Italian Cable Company between Cape Verde Islands and 
the Island of Fernando Noronha, a small island off the 
coast of Brazil. Messrs. Simens Brothers and Co., 
Limited, are now engaged in the manufacture of 1,700 
miles of cable to form the continuation of this Italian 
company’s system from Fernando Noronha south to 
Rio de Janeiro. 





Tue Institution or HEatTING AND VENTILATING 
ENGINEERS.—The Council of the Institution of Heating 
and Ventilating Engineers offer three prizes, namely, the 
Lumby, Sirocco, and Greville Premiums, which will be 
awarded for original papers on subjects connected with 
the particular branches of engineering with which the 
Institution is concerned. Papers must be sent to the 
Secretary of the Institution by March 31, 1925, at 38, 
Victoria-street, London, S.W., from which address full 
particulars regarding the qualifications of competitors 
may be obtained. 





PrrsonaL.—The controlling interest in Ruths Steam 
Accumulator Company, Limited, of 45, Kingsway, Lon- 
don, W.C.2, has nm acquired by the Fairfield Ship- 
building and Engineering Company, Limited, and 
Messrs. James Howden and Co., Limited, of Glasgow.— 
Messrs. George Ellison, of Perry Barr, Birmingham, 
inform us that Lieutenant-Colonel F. W. Foster, late 
of the English Electric Company, Limited, has been 
appointed Manager of their Branch Office at 78, King- 
street, Manchester.—Dr. W. R. Coode Adams, M.A., 
has been appointed an Assistant Lecturer and Demon- 
strator to Faraday House Electrical Engineering College, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel_—The mixed conditions prevailing in 
the local iron and steel trades are mor earth in the fact 
that while some works are closing on holiday account only 
three to four days, others will be idle, so far as actual 
production is concerned, for ten days to a fortnight. 
The buying movement which was thought to have begun 
in raw and semi-finished materials appears to have met 
with an early check, and what business is circulating is 
being done strictly on the basis of official quotations. 
Trade in pig-iron and hematites is restricted, while sales 
of common billets, as was the case in the past twelve 
months, are retarded|by the importation of cheap material 
from the Continent. An optimistic note is still being 
sounded regarding New Year prospects, but it is evident 
that progress must continue to be slow. Closing quota- 
tions are as follow: Hard basic billets 91., soft basic 
billets 8/., West Coast hematites 51. 58., East Coast 
hematites 47. 10s., Lincolnshire No. 3 foundry iron 4l. 5s., 
Lincolnshire forge and Derbyshire No. 3 foundry each 
4l. 2s. 6d., Derbyshire forge 4., bars 13J., sheets 151.— 
in each case per ton delivered at local works. The 
position in heavy engineering has improved from 
Sheffield’s share in the receipt of substantial orders from 
British railways. Sufficient contracts have been booked 
for wheels, axles, tyres, and locomotive parts to kee 
individual plants busy for several months ahead, though 
it will be impossible to employ productive capacity 
fully until foreign and colonial transport development 
schemes take more definite shape. British corporations 
are in the market for manganese points and crossi 
and tramway fittings, and a fair range of business is 
passing in corrosion-resisting materials for various engine- 
ering uses. Automobile steel, magnets, and fittings 
continue to be the subject of | orders from engineers 
in the Midlands, and there iy ales a certain amount of 
business passing in rolled steel of special specification 
for the use of French automobile engineers. Other 
active lines are'carriage fittings, engineers’ tools, hammers, 
picks, files, saws and shovels. 


South Yorkshire Coal Trade.—So far as house coal is 
concerned the year is finishing with more active con- 
ditions, due to the advent of colder weather and the 
necessity for securing supplies against the stopp at 
the collieries. There is also a better demand fer tacks 
of good quality, and a substantial call for bunkering 
coal. Export trade in best seams makes little headway, 
though the home demand is fairly robust. Coke of all 
classes constitutes a moderate market. Quotations :— 
Best branch handpicked, 32s. to 35s.; Barnsley best 
Silkstone, 26s. to 28s.; Derbyshire best brights, 27s. to 
32s. ; Derbyshire best house, 24s, to 26s.; Derbyshire 
best large nuts, 22s. 6d. to 25s.; Derbyshire best small 
nuts, 14s. to 16s.; Yorkshire hards, 20s. 6d. to 23s. 6d ; 
Derbyshire hards, 19s. 6d. to 22s.; Rough slacks, 9s. 6d. 
to 12s.; Nutty slacks, 8s. 6d. to 10s. 6d.; Smalls, 
4s. to 63. 6d. 








Tue Lyons Farr.—It is announced that the next 
Lyons Fair will be held from March 2~15, 1925. All 
raw materials and manufactured articles may be bought 
at this fair, at which more than 3,000 exhibitors are 
expected to attend. A comprehensive advance edition 
of the official catalogue, translated into English, may be 
had, price 2s. 6d. post free, from Mr. J. A. Victor, the 
official British representative to the Fair, of 774, Queen 
Victoria-street, London, E.C.4. The Lyons Fair offers 
unrivalled facilities to the commercial buyér, and the 
representative proposes to organise parties of buyers 
desirous of attending it. He will be glad to give further 
particulars on request. 





RELIABILITY OF Or Enorives.—At a time when it 
was difficult to obtain delivery of British heavy-oil 
engines, Messrs. Watney, Combe and Reid had a six- 
cylinder two-cycle submarine Diesel engine installed 
at their brewery. Since the brewery processes are con- 
tinuous the plant is required to operate throughout the 
year for 24 hours each day. Under these conditions the 
engine has failed to give satisfaction, and Messrs. Mirrlees, 
Bickerton and Day, Limited, of Stockport, are replacing 
it with a Mirrlees-Diesel engine. The latter is to be 
a six-cylinder unit capable of developing 500 brake horse- 
power at 250 r.p.m. and will have an overload capacity 
of 10 per cent. Fuel valves, without packing, floati 
piston pins, and long connecting rods, are features o! 
the construction, which will constitute the third Mirrlees- 
Diesel engine in service at the brewery. 





Bower Exptosion on a Steam Licuter.—A Formal 
Investigation under the Boiler Explosions Acts of 
1882 and 1890 was held in Greenock on September 4 
into the circumstances of the boiler explosion on board the 
lighter “‘ Effort,’’ which occurred on July 14 at Greenock. 
As a result of continued corrosion in the uptake of a 
vertical cross-tube boiler a piece of the plate, 3 in. by 
3} in., was blown out and steam and water from the 
boiler was ejected through the flue and fire-box into 
the machinery space at the fire-door and ashpit, and 
as the result the engineman lost his life. The Com- 
missioners, Messrs, James A. Fleming and Wm. McArthur 
Morison, found that the corrosion was known to the 
owners and their manager, and that the latter, while 
he had attempted repairs, had not taken proper measures 
to ensure safety and had neglected to obtain competent 
advice. The boiler was not insured, nor had it received 
skilled inspection. The owners, Mrs. Hardie and Mr. 
James McNeil, of Greenock, were ordered to pay 201. 
towards the cost of the Formal Investigation, and 





Mr. Daniel McNeil, their manager, was similarly fined. 


Ds | been little doi 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Scottish Steel Trade.—A quiet tone prevailed in the 
steel trade of Scotland this week, and as the year draws 
to a close there is little life in the trade. The demand for 
ship plates shows no signs of improving, and so long as 
the Continental plates can be landed here at the present 
low prices the outlook for the home producer is none 
too good. Structural engineers have a fair amount of 
work on hand, and while deliveries to them have been 
tolerably good the actual demand for structural sections 
falls a A way short of the normal output. In the 
black sheet trade the conditions have varied little over 
the week, and fairly satisfactory deliveries of light 
sheets have been general. The forward demand is not 
quite as good as it was, but enquiries both for light and 
galvanised sorts hold out the hope that fairly large 
quantities will be wanted for shipment in the early 
months of the new year. The outlet for the heavier 
gauges is still very limited. Export business in all 
classes of steel is not brisk, and in the meantime the 
rospects of an early improvement are not very good. 
ices are steady and home quotations are as follow :— 
Boiler plates, 132. per ton; ship plates, 97. 15s. per ton ; 
sections, 97. 10s. per ton; and sheets, ;'; in. to } in., 12/. 

per ton, all delivered Glasgow stations. 


Malleable iron Trade.—While a feeling of confidence 
became very general in business circles after the election, 
it has failed to make any impression on the bar iron 
trade, and in the West of Scotland the malleable-iron 
works have remained very quiet. This week there has 
, and current requirements are all that 
are being specified for. In the steel re-rolling branches 
there is an absence of demand. The price of ‘‘ Crown” 
bars is still 12/7. per ton, delivered Glasgow stations. 


Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade a dull tone is general, and orders both for the 
home trade and for export are very difficult to procure. 
Fairly heavy stocks are held at the works, and there are 
prospects of several more furnaces, now in blast, not being 
re-lighted after the holidays until such time as the 
demand increases. Prices are nominally without change, 
and the following may be taken as the current quota- 
tions :—Scottish hematite, 4/. 15s. per ton delivered at 
the steel works ; foundry iron, No. 1, 4/. 15s. per ton, 
and No. 3, 4/. 10s. per ton, both on trucks at makers’ 


yards, 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—According to the Statistical Office of 
the Board of Trade, 3,532,870 tons of coal were shipped 
from the twelve principal seaports in the United Kingdom 
in November, of which 1,973,114 tons or 56 per cent. 
were exported from South Wales. The totals are 
amongst the lowest for the year, which was partly due 
to the fact that there were only 25 working days in 
November compared with 27 in October. Shipments 
from South Wales in the eleven months ending November 
amounted to 23,107,362 tons at 25s. 2d. per ton com- 
pared with 27,284,096 tons at 26s. 2d. per ton in the 
corresponding period of 1923. The November exports 
were 4,351 tons more than in October, but the value at 
2,389,6471. was 47,679/. less, while the average price at 
24s. 23d. showed a reduction of 6}d. and touched the 
lowest level for the year. Shipments of large coal 
amounted to 1,240,167 tons valued at 27s. 64d. per ton, 
a reduction of 43d., of through coal 32,428 tons at 
20s. 94d. per ton,a drop of 1 2 ton, and of small 
coal 700,519 tons at 18s. 3d., a fall of 2d. per ton. The 
volume and value of shipments from the different ports 
in November are shown below :—* 














From Quantity. Value. Per Ton. 
Tons. £ f.0.b. 
Cardiff 1,230,429 1,424,008 288. 2d. 
Newport ey 320,212 378,150 238. 74d. 
Port Talbot .. 162,212 184,463 228. 84d. 
Swansea ae 260,261 403,026 31s. Od. 
Totals 1,973,114 2,389,647 24s. 27d. 














The volume of shipments was slightly increased at 
Cardiff and Port Talbot, but the average fuels were lower 
by lid. per ton at Cardiff, and 2d. at Port Talbot. On 
the other hand the shipments were reduced at Newport 
and Swansea, but the average price was increased by 
4d. per ton at the former port and by 7}d. at the latter. 
Anthracite coal exported from Swansea amounted to 
196,783 tons valued at 339,762/. or 34s. 6d. per ton, 
which was 10,186 tons more than in October, but the 
average price was 1}d. less, although the 110,746 tons of 
smalls exported realised an average of 27s. 11d. per ton 
or 3s. 2d. more than in October, but the 86,037 tons of 
large despatched averaged 43s. 1d., a reduction of 4d. 
per ton. 





Trarric Apvisory CoMMITTEE.—The formation of 
the London and Home Counties Traffic Advisory Com- 
mittee, consisting of nineteen members, has now been 
completed. The personnel includes Sir Henry P. 
Maybury and Sir Herbert A. Walker, both of whom were 
appointed by the Minister of Transport, while Captain 
Sir William Nott Bower and Mr. J. R. Pakeman were 
selected by the City of London Corporation to repre- 
sent it. The Metropolitan Borough elected Sir Henry 
Jackson and Sir Henry F. New, while the Minister of 
Labour chose Messrs. J. Clipp and B. Smith, M.P., 
to attend in the interests of the Ministry. 








864 





[Dec. 26, 1924. 











ENGINEERING. 








THE SISKIN II 


CONSTRUCTED BY MESSRS. SIR W. 





SINGLE-SEATER FIGHTING AEROPLANE. 


(For Description, see Page 870.) 


G. ARMSTRONG, WHITWORTH AIRCRAFT, 


LIMITED, ENGINEERS, COVENTRY. 








Fie. 1. 











Motor Service Across THE) SaHARA.—Little time | 
has passed since it was demonstrated that motor traction | 
across the Sahara desert was a practical possibility, 
but already a regular passenger transport service has 
been established. By its means it is now possible to 
reach Timbuctoo from London in 12 days. The inland 
journey starts from Oran on the Mediterranean, and 
from there Colomb-Bechar is reached by train. Citroén 
cars of the ordinary wheeled type are used for most of 
the rest of the journey, but in certain regions cars of 
the Citroén-Kegresse type, with a track-laying system 
for the rear wheels, are necessary. Gao, on the River 
Niger, a distance of 1,384 miles from Colomb-Bechar, 
is reached eight days after leaving the motor base, 
and then the journey may be continued a distance of 





Fie. 2. 


hunting country. Alternatively Timbuctoo may be 
reached from Gao by motor boats on the River Niger. 
This most exceptional transport service has been 
organised by the Citroén Trans-African Company and 
already full particulars may be obtained from the usual 
tourist agents. 





INTERNATIONAL ExnIBITION OF HypRavLic Power. 
—From the month of May, 1925, and extending to the 
month of October, an exhibition will be held at Grenoble, 
concerned with the development and utilisaticn of 
hydraulic power. The centre is an exceptionally good 
one for such an exhibition, because easily accessible 
from Grenoble are a large number and variety of hydro- 


280 miles by car to Niamey, on the edge of the big game | clectric and other works, so that in addition to the exhi- | better known in Continental countries, 


| bition itself opportunities will be available for visitors 








to inspect working installations. The exhibition is 
under the patronage of the French Government and is 
organised by the Municipality and Chamber of Com- 
merce. The grounds cover some 50 acres and exhibits 


| by British firms connected with the production or appli- 


cation of power, and transportation, will be possible. The 
conditions and charges for space are obtainable on 
application to the Exhibition and Fairs Division, 
Department of Overseas Trade, 35, Old Queen-street, 
S.W.1. The object of the exhibition is to illustrate the 
great progress made in hydraulic power in recent years, 
and in such a neighbourhood, extremely attractive in 
itself, should be well worth visiting at least. It should 
also offer an opportunity for making our manufactures 
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THE METHODS OF SCIENCE. 


Hvxiey maintained that the methods of science 
were applicable to all the problems of humanity, 
a contention which critics with a purely literary 
training interpreted as implying that nothing was 
of importance unless it could be weighed or measured 
in the laboratory. What he really meant was 
something very different. Socrates and Plato had 
promulgated the view that truth could be arrived 
at by purely mental processes, unchecked by 
observation or experiment. The Greeks, in fact, 
never did experiment, and were therefore quite 
unable to discriminate between conflicting hypo- 
theses as to the laws of Nature. Plausible argu- 
ments could, for example, be advanced in support 
of the atomic theory of Democritus, but equally 
good a priori reasons could be adduced in favour 
of the contention of Anaxagoras that matter was 
continuous. Neither school could convince the 
other, and until Galileo introduced the principle of 
appealing to experiment, which was afterwards so 
strongly advocated by Bacon, scientific thinking 
could hardly be said to exist. In fact, as Henri 
Poincaré pointed out many years ago, there are 
always an infinite number of hypotheses con- 
ceivable which will co-ordinate any finite number 
of facts. To take a geometrical illustration, we can 
find equations for an infinite number of curves 
all of which pass through the same, say, five points. 
If we now require them to pass also through a 
sixth point, then only a certain portion of the 
original set of curves will satisfy this condition. 
In this way the fixing of a sixth point discriminates 
between possible and impossible hypotheses as 
to the nature of the curve, co-ordinating all six 
points. The introduction of this additional point 
corresponds to the making of a crucial experiment 
such as that by which Foucault showed that light 
moved faster in air than in water, or to the famous 
Michelson-Morley experiment which has led to 
such startling developments in physics. Never- 
theless, to return to the geometrical illustration, 








there are still an infinite number of curves which 
will pass through all six points, and similarly 
so long as our observations on nature are finite 
in number there must always be an infinite num- 
ber of conceivable hypotheses which will be in 
agreement with them. 

In practice what we do is to choose the simplest 
and push them as far as they will go, rejecting 
from time to time any one which fails to fit in 
with further data as such may be acquired. It 
was this consistently pursued policy of comparing 
hypothesis with observation which Huxley had 
in view in claiming the general applicability of 
the methods of science. Science has no pretensions 
to establish absolute truths, but it has the negative 
merit of demonstrating that certain hypotheses are 
necessarily untrue. That heavy. bodies fall more 
rapidly than lighter ones was a very plausible 
theory, but Galileo in his famous experiment at 
the leaning Tower of Pisa showed that in this 
instance plausibility was but a poor test of truth, 
and the adoption of the Galilean method by 
a few gifted individuals in successive generations 
has during the past three hundred years effected 
an astonishing revolution in the thought of man- 
kind. Our ideas of the Cosmos have been funda- 
mentally changed, not without vigorous protest, 
from the conservative instincts of mankind, but the 
protesters have had to keep within protesting 
distance and have been dragged forward in spite 
of themselves. 

Methods of science are, however, still little 
applied in political and economic matters. The 
street corner or works gate orator still relies on 
the a priori plausibilities. Advocates of nationalisa- 
tion, for instance, studiously ignore the well- 
established fact that no important improvement 
in transport has originated on a state-managed 
railway, and that telephony progressed much more 
rapidly in America than in any other country. 
The best hope for the future lies, we believe, in the 
introduction into such questions of the methods 
which have proved so fertile in promoting the pro- 
gress of natural philosophy. It must be recognised 
that absolute truths are as unattainable in politics 
and economics as in what used to be called 
exact science. Consequently the real test, of the 
relative merit of social and political conditions 
does not lie in comparing the results of modern 
civilisation with some ideal Utopia; but by 
observing in which countries the standard of living 
rules highest and freedom of thought is best 
secured. 

Unfortunately, science can never be a popular 
study with more than a small percentage of 
the population, but it is very desirable that a 
knowledge of, and a confidence in, its methods 
should be widespread. Too often the business 
heads of our great industrial undertakings are 
lacking in this. At times they fall a prey to glib 
charlatans through ignoring the advice of their 
technical staff, whilst in other cases they buy up 
at high prices foreign patents for articles which 
could perfectly well have been developed by their 
own staff. We are not speaking here of the special 
cases in which real genius is involved, but of 
improvements of the humdrum type, mere matters 
of experiment and design, for which equally satis- 
factory alternatives are always possible, and which 
could quite well be worked out by the firm’s own 
technical staff, to the mutual advantage both of the 
shareholders and themselves. 

Sir Charles Parsons has stated that to keep in 
the forefront, an engineering firm should spend in 
experiment from 1 to 3 per cent. of the annual turn- 
over. To make this procedure general it is essential 
that the business heads of our great undertakings 
shall have confidence in the methods of science. 
Unfortunately, educational conditions in the past 
have not been such as to foster this feeling. Not 
merely were most of our prominent schools devoted 
to Classics, but even that subject was very badly 
taught. In the October issue of the Edinburgh 
Review, for example, the late headmaster of Eton 
declares that classical authors were presented “to 
the boys as linguistic puzzles to be solved,” and 
not as “interpreters of life.” Any sort of ugly 
translation of the noblest passages of the great 
Greek writers was accepted, if fairly accurate. 
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Moreover, it would seem that, apart from this 
badly-taught subject, little else was learnt, since 
he states that on proceeding from these schools to 
Cambridge, undergraduates had to have special 
coaching in the simple arithmetic required for the 
“ Little Go.” 

Matters have undoubtedly greatly improved of 
recent years, probably largely because of the 
steadily insistent claim of science to be considered 
an essential element in culture. The only hope, 
therefore, of maintaining the narrow classical 
tradition was to improve the teaching, but, in spite 
of this it was found impossible to continue the ban 
on science, though ingenious attempts were made, 
and with some success, to discredit the ‘“‘ modern 
side” by drafting into it all the lesser intelligences. 

The teaching of classics had behind it the experi- 
ence of many centuries, whilst the best methods of 
interesting youths in scientific studies have had to 
be found out by experience, and are probably not 
settled yet. At one time the use of text books was 
denounced. The teachers’ lectures should, it was 
said, constitute the only text book, but the gift of 
clear exposition is, far from common, and even 
with lecturers of genius the policy in question 
is not always applicable. If current report can be 
relied upon, Lord Kelvin’s students would have 
fared badly had they been dependent solely on 
his lectures, in which he was accustomed to 
discourse about things in which he might be 
specially interested at the time, rather than to 
provide a systematic course in natural philosophy. 

It would, moreover, have been a very exceptional 
teacher who could improve on Ganot’s Physics, an ele- 
mentary text book, which, when school laboratories 
were few and badly equipped, had an irresistible 
attraction for the boy with scientific tastes, and 
gave him a very fair knowledge of a wide tract of 
scientific country. To-day specialisation is un- 
fortunately more in favour, and undue importance 


is, possibly, attached to actual work in the labora- | 


tory. This necessitates expensive equipment, and 
so far as the abler youths are concerned wastes 
time in, say, the measurement of specific gravities 
which would be much better devoted to the history 
of scientific ideas and principles. 

This question of science teaching in secondary 
schools was discussed in a paper recently read before 
the Royal Society of Arts by Professor C. A. Carus- 
Wilson, who stated that the difficulty was to provide 
for a general course in science suitable for all, in 
view of the fact that specialisation was demanded 
by the requirements of most examinations. Indeed, 
in this connection it may well be questioned whether 
the present examinations for the Whitworth Scholar- 
ships are as well designed as those of forty years ago. 
Fewer subjects are demanded, but a comparatively 
high standard in these is required, and this necessi- 
tates early, and we think highly inexpedient, special- 
isation. The same applies to most other science 
examinations. This specialisation has the ad- 
ditional drawback of being unsuitable for youths 
who do not intend to take up science as their life 
work. These are naturally in the majority, and 
it is therefore very desirable that the school science 
course should be such as to interest them and give 
some knowledge of scientific methods and principles. 
Professor Carus-Wilson thinks that the problem 
may be solved by arranging the general course in 
science to deal with the common objects of daily 
life. The idea is perhaps not new, as in the days of 
our grandfathers there were a number of text books, 
often arranged in catechism form, which were 
intended to afford just this kind of knowledge. The 
main difference is that in the plan advocated by 
Professor Carus-Wilson much attention is paid to 
experimental work, which, as the materials operated 
with are in common use, can be carried out relatively 
inexpensively. For the abler lads with natural scien- 
tific tastes this kind of experimental work may, as 
has been suggested above, be easily overdone. For 
such, much of the time often spent in making ele- 
mentary measurements, might be better devoted to 
a widening of their scientific interests There is, 
however, a very large class of persons who can learn 
only by actual experience, and a well co-ordinated 
course of the type suggested will probably succeed 
in imparting to these a knowledge of principles 
which would otherwise never be acquired. 


DIRECTION-FINDING WIRELESS. 


A CONSIDERABLE work was instituted towards 
the end of 1920 by the Radio Research Board of the 
Department of Scientific and Industrial Research, 
under the chairmanship of Admiral Sir Henry Jack- 
son, F.R.S., in the setting up a Committee on Direc- 
tional Wireless under the chairmanship of Mr. F. E. 
Smith, F.R.S. This Committee has now published the 
first part of its main report.* Last year it produced 
a Special Report by Dr. R. L. Smith-Rose and Mr. 
R. H. Barfield, discussing the principal systems of 
direction-finding by reception (vide ENGINEERING, 
September 7, 1923, page 305), and the present report 
begins the publication of results obtained from a net- 
work of receiving stations in this country, equipped, 
so far as concerns the observations of the present 
report, with identical apparatus on the Robinson 
system. These were erected, the sites chosen, and the 
entire work carried out, under the direction of the 
Directional Wireless Committee and the personal 
supervision of Dr. Smith-Rose. It includes the results 
of over 41,000 observations taken systematically at 
the whole of the stations in accordance with a 
common schedule of work, and the results are sum- 
marised and illustrated in tables and graphs referr- 
ing partly to the individual stations and partly to 
general aspects of the entire work. 

For the detail of the observations, reference must 
be made to the original. In everything except the 
design of the apparatus, and to some extent the 
choice of sites of the receiving stations, the pheno- 
mena investigated had to be taken exactly as they 
occurred, and the space involved in describing the 
resultant of so many complex and imperfectly 
known causes, though small in comparison with 
the labour of making and recording the observations, 
would be more than could usefully be devoted to the 
purpose. Nevertheless the net outcome of the report 
is important for those who are concerned with the 
progress of wireless transmission. The present in- 
stalment is essentially an interim contribution. It 
records, with the remorseless impartiality that 
characterises most of the Department’s work, the 
observations that lead to a negative result no less 
than those that are more fruitful, and it adds little 
to existing knowledge except to support with its 
vast mass of material the negative provisional con- 
clusions at which it has to arrive on almost all points. 
Among the positive conclusions is the satisfactory 
result that the instrumental errors of the system, 
including the calibration of the scale, antenna, and 
other non-directional effects (e.g., direct pick-up of 
the leads from coil to amplifier through the leads 
and transformers of the amplifier itself), detuning the 
coil system, coil shape (to which reference was made 
in the Committee’s earlier report), unscreened local 
oscillators, and personal operator’s errors, showed 
the total instrumental error to be within 1 deg. 
and often to be under 0-5 deg., which, for the time 
being is thoroughly satisfactory in view of the far 
larger order of magnitude of the errors that may 
occur through less controllable influences. Much 
larger variations were found in some instances 
through unsuitable local conditions, for instance, 
metal work, overhead wires, trees, mountains—and 
though these have not yet been brought into strict 
relation with the effects they evidently produce, 
the present observations show clearly the import- 
ance of exercising the utmost possible care in select- 
ing a site. 

The hours of observation, which were uniform 
throughout all ten receiving stations, were for the 
first three months from 8 a.m. till 9.30 p.m., and 
afterwards from 8 a.m. till 12.30 p.m. and 4.30 p.m. 
till 9.40 or 10 p.m. After rejecting all inaccurate 
and doubtful readings, these routine observations 
numbered over 41,000, in addition to several 
thousand made during special tests. The receiving 
stations were at various parts of the kingdom, 
from Aberdeen to Bristol and Belfast, and the trans- 
mitting stations of which the bearings were observed, 
were at various parts both of the United Kingdom 
and the Continent, their distances varying from 





* Radio Research Board, Special Report No. 2. Varia- 
tions of Agperean Bearings of io Transmitting 
Stations. artI. Observations on Fixed Stations, 
“eae pet 1921, to March, 1922, ‘H.M. Stationery Office. 
3a. 6d. net. 





a few miles up to over 1,500 miles, and their dis- 
tribution round one or other receiving station 
lying practically all round 360 deg. The results 
went to confirm the great difference in trustworthi- 
ness between day and night observations. Thus 
the difference between the mean observed bearing 
of a transmitting station from a receiving station 
seldom varied by day by more than 3 or 4 deg., 
and did not go above 15 deg.; but the night 
observations differed erratically among themselves 
by far greater amounts, ranging up to as much as 
60 deg. and over, and showed differences of a 
similar order both from the true bearing and be- 
tween night and day readings. The widest varia- 
tions were, however, only of short duration, and— 
especially by day—the percentage of deviations 
that exceeded + 2 per cent. was surprisingly low ; 
except for one mysteriously erratic station (Bangor, 
which had 9-1 per cent.), the worst was under 
3 per cent., counting stations that had made more 
than 50 observations both by day and by night. 
Variations were most marked and most erratic 
at the periods following sunrise and sunset; 
but though every endeavour was made to refer 
them to elementary causes, no really conclusive 
explanations were reached. 

The observations described in the present part 
of the report were mainly on “spark” trans- 
missions, at wave-lengths of from 2 to 9 km., 
but the committee’s work was extended to con- 
tinuous waves and relatively short wave-lengths. 
The results of these further observations, which 
are to be published in other instalments of 
the report, will be anticipated with the more 
interest because it is understood that they will 
show much closer approach to positive practical 
conclusions, and, indeed, for short wave-lengths and 
distances, will be able to record transmission over 
sea that shows a really practical concordance be- 
tween true and observed bearings. When these 
results appear, they are likely to make out that 
observations on 450 metre waves up to distances of 
100 miles now furnish a practical means of direction- 
finding, which can be used by day with so little 
deviation from true bearings that their readings 
may be taken as accurate for navigational purposes ; 
and even by night show so little variation that 
as against dangers in the neighbourhood of a station 
ahead—which they normally would be—they give 
trustworthy protection in practice. Another fact 
of interest that is likely to emerge is that the 
equivalence of various systems of directional 
apparatus, pointed out in the Board’s earlier report, 
has now been verified by extended sea experience, 
and that directional wireless is being used in 
navigation with satisfactory results and increasing 
confidence. 





STANDARDS OF THERMAL EFFICIENCY. 


A FURTHER examination of the proposed standards 
for determining the heat available in steam turbines 
working with progressive feed heating seems to 
indicate the probability that the suggestions outlined 
in Capt. Sankey’s paper* will be even less acceptable 
to designers and contractors than we feared. In 
fact, the cycle represented in Fig. 1, which we repro- 
duce below, cannot actually be realised by merely 
bleeding of the turbine at a sufficient number of 
points. Judging from the scale of absolute tem- 
peratures given, the boiler pressure in this diagram 
must have been about 500 Ib. per sq. in. The 
temperature, after the steam has been superheated 
to the point A, is about 1,100 deg. F. absolute. 

The diagram seems likely to suggest to those not 
fully conversant with the matter that it would be 
possible to obtain perfect progressive feed heating 
by commencing to bleed the turbine at a point 
where the still superheated steam was at the boiler 
temperature. It has, however, to be observed that 
at this temperature the superheated steam will have 
a pressure of only about 240 Ib. per square inch, or 
less than half the boiler pressure. If passed into 
a feed heater none of the steam will condense unless 
the water in the heater is at or below the temperature 
corresponding to steam saturated at 240 Ib. per 
square inch, that is to say, the feed temperature 
on leaving the heater cannot be higher than about 








*See ENGINEERING, December 12, 1924, page 818. 
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397 deg. F., whereas the boiler temperature is 
468-6 deg. F. Unless condensation occurs, very 
little heat will be available for feed heating, as the 
specific heat of steam is only about one-half that of 
water. Hence, to get effective feed heating with 
steam at a pressure of 240 Ib. per square inch and a 
temperature of 468-6 deg. F., the feed as already 
pointed out must leave the heater at a temperature 
of not more than 397 deg. F. There will thus be a 
large increase of entropy in the interchange of heat 
between the hot steam and the relatively cold water. 
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To realise a state of affairs corresponding to the 
heat represented as available in Fig. 1, it would be 
necessary to expand the steam right down to the 
saturation line. A certain proportion of it would 
then be transferred together with the feed at the 
same temperature to a compressor, and the mixture 
compressed adiabatically up to the boiler pressure. 
If the amount of steam bled off at the saturation line 
were properly chosen the whole would be condensed 
at the end of the stroke of the compressor. No 
arrangement of this kind appears to be yet con- 
templated by turbine designers, and the practical 
difficulties would obviously be very considerable. 
Hence, contractors will hardly be prepared to accept, 
we think, as a rational standard the method of esti- 
mating available heats represented in Fig. 1. We 
believe that this point of view was brought forward 
in Mr. Kearton’s discussion of Capt. Sankey’s paper. 





NOTES. 


Raprip HARDENING CEMENT. 

THE demands for rapid hardening cement for 
such purposes as making the foundations of roads,‘ 
where traffic cannot be kept off the road for many 
days, and also in reinforced concrete construction 
where the work must be conducted with despatch, 
are so great that a large amount of attention has 
been devoted to the subject of late. The manu- 
facturing companies associated in The Cement 
Marketing Company, Limited, of Tothill-street, 
Westminster, have now produceé a cement which 
has been tested for hardening properties in the 
laboratories of the City and Guilds Engineering 
College by Professor 8. M. Dixon. In this series 
of tests, reinforced beams 16 ft. long and 10} in. by 
6 in. in cross-section were used, made with ordinary 
cement and with the new product, which has been 
given the name Ferrocrete. The beams were 
carried by supports 15 ft. apart and the load was 
applied at two points 5{t. apart. While the ordinary 
cement, specimens broke down at an average 
crushing load of 3,900 lb. per square inch 
alter 54 hours’ hardening; those made with 
new product showed an average of 14,480 lb. 
per square inch. Later tests after 100 hours 
gave 6,600 lb. per square inch for the ordinary 
cement and 19,145 lb. per square inch for Ferrocrete. 
Similar advantage in stress-resisting properties 
was experienced at other stages of the investiga- 
tion and, in the 28-day tests, performed on Monday, 
December 22, the new product had twice the 
strength of the ordinary cement, the figures being 


Ferrocrete is stated to be a true Portland cement 


and though it requires a slightly longer period to 
harden than the well-known aluminous cement, this 
is regarded as not of great significance in roadmaking, 
where time has to be taken in laying wood blocks 
over the cement foundation and top dressing them 
with tar and grit. A section of Piccadilly, London, 
is now being laid with Ciment Fondu and a similar 
one with Ferrocrete, as a large-scale experiment of 
the values of these materials in road making. 


Tue InstiruTION oF MECHANICAL ENGINEERS. 

Engineers, engrossed in their work, are apt to 
take their own proceedings as a matter of course, 
while the public in general certainly has little 
appreciation of the extent to which it is beholden 
to the profession for most of the necessities and 
refinements of life. Boyhood, with a clearer vision, 
usually realises that engineering and its achieve- 
ments represent some of the outstanding pheno- 
mena of life, and rewards them with interest and 
affection, which, however, usually is all too soon 
lost in the light of common day. The average adult 
member of the public practically ignores the work 
of the engineer, and, in as far as he thinks about 
such matters at all, appears to suppose that ocean 
liners are produced by shipowners, great bridges 
by town and county councils, and express trains by 
railway companies. It is well that at times the 
public neglect should be corrected, and H.R.H. the 
Prince of Wales, by attending the annual dinner of 
the Institution of Mechanical Engineers on Thursday 
of last week, paid a graceful tribute to one of the 
major forces of modern civilisation. The dinner 
was the largest and most successful function of its 
kind which we remember, and nearly 600 members 
and their guests were present. The President, 
Mr. W. H. Patchell, who was in the chair, was 
particularly happy in his opening speech and in his 
reply to the toast of the Institution, which was 
proposed by the Prince of Wales. His Roya! 
Highness, by his simile of a pack of hounds 
without a master, aptly brought out the value and 
the necessity of such an authoritative body as the 
Institution of Mechanical Engineers as a centre 
for the amazing mechanical developments of modern 
life. The opening speeches by the Prince and 
Mr. Patchell were followed up by successful contri- 
butions by Sir Henry Fowler and Sir John Aspinall, 
who respectively proposed “His!Majesty’s Ministers ”” 
and ‘ Our Visitors,” the former toast being replied 
to by the Marquess of Salisbury and the latter by 
the Earl of Derby. The toast of “ Our Visitors ” 
was also responded to by Mr. Basil Mott, who, as 
its president, represented the Institution of Civil 
Engineers. Mr. Mott’s speech was the last item 
of a very successful evening. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of the Institution of 
Mechanical Engineers was held on Friday last, the 
19th instant, at Storey’s-gate, Westminster, the 
President, Mr. W. H. Patchell, in the chair. 


Wire Ropes RESEARCH. 

The paper taken at the meeting was entitled 
“Second Report of the Wire Ropes Research 
Committee,” prepared by the reporter to the 
Committee, Dr. W. A. Scoble, who presented it. 
The report will be found abstracted in this issue 
on page 856 et seq. 

Mr. Daniel Adamson, opening the discussion, said 
the question of lubrication shortening the life of 
the rope, and the fact that single wires had carried 
a greater number of bends when under higher 
tension, appeared to him to require further investi- 
gations. One million bends was the figure aimed 
at in the experiments. A million bends would, of 
course, convey different impressions to difterent 
users of ropes. Crane ropes, for instance, would 
last, according to circumstances, from one year up 
to twenty years or so—depending upon the number 
of lifts in the course of their work and, particularly, 
the load lifted. With only small loads the life of 
the ropes would be prolonged. Dr. Scoble had 
practically condemned the small pulley, and had 





24,755 Ib. and 12,065 Ib. per square inch, respectively. 


shown in the report that pulleys of 6 in. diameter 





were really too small for their intended use. In the 
ordinary travelling crane 6-in. diameter was quite 
a usual proportion ; 7 in. diameter was sometimes 
specified, while 8-in. diameter was generous. Re- 
ferring to the number of bends, a large engineering 
firm had estimated for him the number of lifts 
made by their cranes as about 15,000 lifts per 
annum; with that a 30-ton crane rope lasted 
15 years—in another crane the rope was still in 
use after 20 years. On a 10-ton crane the rope was 
replaced in 20 years. In these cases the average 
life of the rope was of the order of 20 years, with 
about 300,000 lifts in the life of the rope. That 
showed what one million bends meant in ordinary 
practice with regard to cranes. 

In order to find out whether there was anything 
to be learnt from the experiments, he had prepared 
a chart showing all the results given in the report, 
plotting tension against bends to produce failure. 
The shape of the curves did show a general similarity , 
and he had then prepared a second chart taking 
only the extreme results for a given size of pulley. 
The region between extreme curves of this type 
covered in all cases a very large area. Twelve years 
ago he had suggested that increasing the size of the 
pulley by two rope circumferences would double 
the life of the rope. The rule was empirical and 
left much to be proved, but the present work con- 
firmed the suggestion. On his second chart he had 
shown curves drawn to the form of hyperbolas 
using various coristants. The range he had worked 
on was.from 1,000 lbs. to 200 Ib. tension and the 
constants used in his formula 2x xX z= constant, 
were as follows :— 


Size of Pulley. Constant. 
6 in. ae ase ae ves 50 x 106 
8 in. a Wak Se% éde 100 x 106 
10 in, bei aad ded — 200 x 106 
12 in. ina pos ae aa 400 x 106 
14 in. “er pa re Po 800 x 106 


The 6 in. curve accorded very closely with the 
actual results obtained. The 8-in. curve was 
rather below the lowest test results obtained from 
the 10-in. pulley ; the 10-in. curve was between the 
upper and the lower limits of the 10-in. pulley. 
Similarly the 12-in. and 14-in. curves also fell well 
into the region indicated by the experiments. For 
the present he thought such a chart was a reasonable 
guide for designers, and bore out the suggestion made 
years ago that the life of the rope under similar 
conditions would be doubled if the diameter of the 
pulley were increased by two rope circumferences. 

When, in 1912, he had read a paper on “‘ Wire 
Ropes ” at Belfast, Mr. A. B. Wilson mentioned that, 
in the College of Technology, in which the meeting 
was held, a change had been made in the arrange- 
ment of the passenger lift. From the old arrange- 
ment with three primary bends and two reverse 
bends, a change had been made which introduced 
only one primary bend. He bad made a wild guess 
twelve years ago that the new rope ought to last 
seven times as long as the old. With the old 
arrangement the ropes lasted about a year and three- 
quarters, allowing for holidays; with the new they 
lasted eight years—roughly four times as long—but 
in the latter case the lift was making more trips per 
week and working at higher speed. Allowing for 
difference of lifts per week, and allowing something 
for acceleration at the higher speeds, his wild guess of 
7 to 1 did not appear to be very far out. With 
regard to partial bends, recent experiences at the 
Eiffel Tower had shown that a partial bend of 
20 deg. or more, was as bad as 180 deg. The 
Department of Mines, after an accident at Nuneaton 
with haulage ropes, recommended that haulage 
ropes should have a maximum life of eighteen 
months. If the Committee’s work showed that by 
making modifications, the life of the ropes could be 
doubled, it would mean a considerable saving to the 
collieries. Further tests were needed on larger ropes, 
with higher tensile strengths—120 tons instead of 
80 tons. Reverse and partial bends should be dealt 
with. The vital question for determination was, 
how long should a rope last, and by how much 
could the life of the rope be prolonged by making 
various improvements in the arrangements. 

Mr. Robert Armitage remarked that he was con- 
nected with one of the largest colliery concerns in 
the country and had to buy large quantities of ropes, 
and was also connected with a steel works, He 





868 


ENGINEERING. 





[ Dec. 26, 1924. 








desired to bring forward two points, firstly, the 
grade of wire. He believed that the only way to 
get sound wire wes to begin with a sound ingot by 
casting with the big end up and a feeder head. In 
the bulk of the cases in this country there was no 
direct connection between the rope maker and the 
steel maker. In many instances the steel maker 
had been at fault. To illustrate his point he showed 
two slides. One of these represented sulphur prints 
of parts of a rope that broke. In several places 
there were black sulphur spots in the centre of the 
strands. One of these strands, taken out and ground 
half way through, when sulphur printed showed a 
series of cups all along the wire. That had arisen 
from the presence of a pipe down the ingot. As the 
wire was drawn the pipe containing segregates did 
not flow as easily as the outside, and so a wire was 
produced which was known as “cupped wire.” 
He believed that a great deal of wire went into 
ropes which was cupped in the manner he had 
shown. His second slide illustrated a steel-making 
fault of another kind. When a lot of steel had to 
be poured from a ladle, the first few ingots were 
often teemed very fast and the teemed ingots were 
far too hot. The slide showing a print of a section 
of a cable depicted the chilling on the outside of 
several strands. The quality of steel indicated 
ought never to have got into a rope at all. The wire 
had been made from steel cast far too hot. 

Some of the faults arising in ropes were a con- 
sequence of the fact that the wire had been put into 
the rope in a very highly overstressed copdition. 
When the strand broke it did so with a broken edge. 
On turning round the pulley the edge cut into the 
neighbouring strand, and the effect of such nicking 
was similar to that produced in the Izod test. That 
probably pointed to the fact that with lower tensile 
strength the wires would make a better rope. The 
steel would be in a much better condition if it were 
not so highly stressed on the surface. While sales- 
men might like to run up the tensile strength of 
their wire ropes, users, he thought, rather wanted 
wires less overstressed. 

Mr. C. H. Woodfield said that on several occasions 
he had put ropes on cranes, which had lasted only 
a fortnight. That was in striking contrast to 
certain instances given to the meeting. The, ropes 
were returned to the maker, and other ropes 
from the same coil were supplied, but failed in a 
similar way. Finally another rope was provided, 
apparently from a different coil, and proved quite 
satisfactory. In practice everyone lubricated ropes, 
and he had been very astonished by the results in 
the report. Unless the rope were lubricated there 
would be some sort of action which would be 
detrimental to the life of the rope. Mr. Woodfield 
next referred to a luffing crane at a warehouse, in 
which he had modified the leads of the ropes with 
good effect. To accomplish this he had put all the 
gears at the top of the building. Compared with the 
old conditions under which the ropes lasted about 
three to five weeks, the life was now about 
seven to eight months ; these cranes, it should be 
remembered, were working every minute of the day 
every day of the week, and were doing about 400 
lifts a day. The new arrangement had saved two 
out of four bends thus halving the number. The 
slewing of the cranes had been done formerly 
by chains, but he had, in the particular case he 
was considering, used ropes for this. Those 
particular ropes had lasted from 12 to 18 months. 
He considered that the arrangement had been a 
great success. In another crane arrangement he 
had abolished the derrick ropes, the luffing of 
the jib being accomplished by guys attached 
to a cross-head work:d‘ by screw-down inclined 
guides. Luffing ropes were often badly neglected. 
In practice ropes were not allowed to break, 
but they stretched and were reduced in diameter. 
The life of a rope was determined when warning 
was given by the strands breaking. 

Mr. C. H. Wingfield wished to call attention to 
the curious effect of single wires in the repeated 
bending tests, lasting better with a high tension. 
He remembered that a coppersmith had told him 
that when utilising copper pipes between bulkheads 
without proper expansion joints, the pipes became 
too long and had to be cut out and joined up again ; 
whereas when wrought-iron pipes were used, the 
reverse happened. The latter shortened and had 





to be cut and have pieces put in. If they con- 
sidered a short length of wire, if this were bent 
within the elastic limit the neutral axis would 
be central; if stressed beyond the elastic limit 
the neutral axis would move to one side. The 
effect of the tension and compression would then 
be unequal on the two sides. When moved back, 
the neutral axis again moved and this action he 
thought might produce shortening. The idea was 
vague, but might possibly point the way to further 
investigation. Experimenting with copper and 
steel wire would be of interest to find out whether 
the action was different. He congratulated Mr. 
Adamson on the success of his theory, which he 
(Mr. Wingfield) had believed in from the first 
and which agreed with the facts as far as ascer- 
tained. Referring to the hardening of wire by 
repeated bending, if a copper wire were used, it 
ought not to be strained too much. Bellhangers 
had found that copper wire was of no use at all for 
hanging bells until it had been, as they termed it, 
“killed.” If a 20-gauge copper wire were pulled, 
it would give way quite easily, but suddenly 
stopped. It was then “killed,” and after that it 
would remain the same length. There again was 
the hardening effect. 

Mr. G. Stevenson Taylor, continuing the discussion, 
asked first whether the hemp cores were lubricated 
in the usual way before the rope was made up? 
Further, at what rate was the bending carried out ? 
He thought it would be useful if information on 
that could be supplied. Although the committee 
had not been able to come to any definite conclusion 
with regard to the life of a rope, so as to enable users 
to decide definitely when a rope should be scrapped, 
he thought that up to a certain point the breakage 
in most cases took place first comparatively slowly, 
followed by a sudden jump. The point at which 
the jump took place was, he thought, important 
and should afford some guidance in the matter of 
the life of the rope. Unfortunately, a very large 
number of accidents occurred every year in this 
country through the breakage of wire ropes. There 
was no doubt that a large number of these would be 
avoided by proper examination. Ropes should be 
examined regularly from the time they were put 
into use, but as soon as any breakage of wire occurred 
the frequency of the examinations should be con- 
siderably increased. The statement was made in 
the report: “‘ The fractions of the breaking tensions 
in these cables, 1 to 4, necessary to cause failure 
after one million bends on the 14-in. pulley were, 
approximately, }, 4, #5 and 3} respectively, yet 
this pulley had a diameter three times that which 
was calculated to give yield point stress in a wire 
bent round it, so that tests on still larger pulleys 
appear to be desirable.” He quite agreed with 
that, but he also thought the results tended to show 
that in a large number of cases wire ropes were being 
used over pulleys at much too high a tension. 
He knew it was qualified by the statement “ after 
one million bends,” but the pulley was a 14-in. 
one equivalent to about 45 diameters of rope, 
whereas under normal conditions the pulley ratio 
rarely exceeded about 20. So that if a breakage 
occurred with, in some cases, only one-tenth of the 
breaking tension, he thought the question of the 
safe tension for the ropes required to be very 
carefully considered. 

Mr. H. D. Lloyd said that on the subject of wire 
ropes it was a curious fact that, while there was 
plenty of practice, there was practically no precept 
to guide them. The question of increased bends at 
greater stress was a very curious one. He did not 
know whether it had been suggested that it had 
anything to do with the fact that the elastic limit 





in compression of wire was less than in tension. 
In patent steel, such as was used in the experiments, | 
the elastic limit would, he thought, be somewhere of | 
the nature of about 55 tons or 65 tons to the square | 
inch in tension. In compression, as far as it is| 
possible to judge—it was very difficult to ascertain | 
exactly—it would be perhaps only two-thirds of 
that amount. That might have something to do 
with the point, and it was a curious fact that in 
testing wire for bend, if the wire was perfectly 
straight it would give a greater bend test, while if it 
had an initial curve or wave in it, it would give a 
lesser bend test. With a greater tension on the end 
of a wire rope running over a pulley one would 





expect that the wire would be straightened out and 
would in effect give slightly higher bending values, 
He regretted that in many cases in the report a 
direct comparison was impossible for different 
cables with the same diameter of pulley and the 
same load. 

The method of application of the loads in the 
testing apparatus described did not appear to 
reproduce in any way the stresses due to heavy 
acceleration and retardation which so often occurred 
in practice, as in hoists, elevators and similar work, 
In the course of a large number of investigations 
which he had carried out on ropes made for elevators, 
hoists, and large tramway cables, he had found the 
main causes of failure to be two. It was usually 
found that the wires broke from various causes long 
before the surface wore away so as to make the rope 
unusable. One cause was the hardening of the 
surface, the growth of a Martensite structure, due 
sometimes to using wire which was too high in 
carbon, which was self-hardening under friction ; 
and it might also be due to repeated bending stresses 
which tended to produce hardness and brittleness, 
particularly in smaller wires. The second impor- 
tant cause of failure was shock due to vibration 
set up, or to the very high acceleration or retardation 
which was found particularly in elevator work. 
With the V-groove drive a very heavy load was 
placed upon very few wires as they went into the 
groove at the moment of maximum acceleration or 
retardation, and that placed such a stress upon the 
wires that, if the rope had not been carefully designed 
and the pulleys were not large, the wires were broken 
up by direct tension. He wished to ask whether it 
would be possible for the committee to carry out 
experiments with ropes of larger diameters, with 
suitable-sized pulleys. Certain other constructions, 
such as the 6: 19 three-size wire construction, as it 
was called, which was now almost standardised in 
the United States, should be tried. In that con- 
struction the wires were all made up with the same 
length of lay, and they had line contact throughout 
instead of point of contact where different lays 
crossed each other. It possessed the theoretical 
disadvantage that it did not preserve the same angle 
of lay in each strand, but in practice it had so many 
advantages (there was no nicking of the strands of 
wire under pressure and so on) that it was becoming 
very much of a standard in other countries, and he 
thought it should do in this country also. 

Mr. Atkins said it was unfortunate that the 
results were so indefinite, but it was very easy to 
see why that was so. The number of factors that 
had to be borne in mind in connection with the 
life of a rope was very large indeed. The quality 
of the steel was fundamental. This it was necessary 
to examine from every other point of view. The 
next point that had to be considered was the 
kind of patenting or tempering. The quality of 


‘the tempering if good steel was obtained was the 


most important factor of all. A third point 
was the method of wire drawing and the treatment 
of the rod or wire in the process. Before making 
up into a rope full physical tests should be made 
of the wire. It would have been far better in the 
cases investigated if full physical tests had been 
made of the wire. .The report stated that the elonga- 
tion was 1-6 per cent. of the fracture. He did 
not know what that meant. An important factor 
in the life of the rope also was whether the strands 
and the rope had been spun up slackly or tightly. 
Finally, and perhaps most important of all, it was 
necessary to consider the treatment rope received 
in service. 

Occasionally a bad rope was met with and 
no apparent reason could be given for its failure. 
After examination in every possible way, the 
only conclusion sometimes possible was that 
the rope had been given a very great snatch. 
He thought really that it would have been far 
better to test the ropes with a dead load instead 
of with springs. It came as a surprise to him to 
find that ropes lasted longer without lubrication. 
If that occurred with the rope with a hemp core 
it might have been due to the fact that the hemp 
was well greased and supplied the lubrication. 
If it referred to the rope with the solid core, all 
he could say was that it was probable that the 
wires were soap-drawn. Wires were drawn usually 
with the very best olive oil soap, and they would 
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carry away a thin film of a solid lubricant and 
possibly that actually proved better than the oil 
used. He had often come across ropes that had been 
broken through friction. In these cases the ropes 
had been rubbed so much that the heat generated 
by the friction had converted the surface of the 
wire which had been rubbed into a Martensite 
condition. In support of that he showed a 
microphotograph of a part of one wire taken at a 
magnification of 100 diameters and illustrating an 
instance in which the rubbing surface had been 
converted into a layer of hard Martensite. That 
commonly happened in high-carbon wire run 
without proper lubrication. 

Mr. E. C. Stevens, speaking on the subject of 
lift drives, said the best position for a drive, whether 
it was a drum or a V-wheel, was always directly 
over the lift, so that there need be no guiding pulleys 
in addition to the driving wheel. If the V-drive 
wheel, in the case Mr. Adamson had referred to, had 
been put right at the top, directly over the lift, he 
suggested the results would have been equally good 
as with a drum drive. It had been suggested that 
in that drive, the tension was rather greater in the 
case of the V-drive than in the case of the drum 
drive. It must be borne in mind, however, that in 
a drum drive the rope was anchored securely, and 
there was no elasticity. With the V-drive it was 
possible under certain conditions of loading to get 
a slight elasticity, and very often that was of help 
in softening the shock of a fierce brake. 

Dr. W. A. Scoble, in reply, said that undoubtedly 
the effect of the pressure of the wire on the pulley, 
i.e., the compressive stress on the wire, no doubt 
coupled with a certain amount of relative motion of 
the wire on the pulley altering the structure of the 
rope, was of very great importance. Sufficient 
attention had not been paid to this. With regard 
to the question of lubrication, he had come across 
lately a case in which the cables working through 
fair-leads, and not over pulleys, were now not 
lubricated, because in service it had been found 
they lasted considerably longer working unlubricated 
than lubricated. Thus, in certain practices it had 
been definitely established that the cables were used 
without lubrication. He was referring to aeroplane 
control cables. One difficulty was that if they were 
used in sandy districts particularly, the lubrication 
was liable to take up sand, and action was set up 
which was very severe upon the ropes. 

A vote of thanks was then passed to Dr. Scoble for 
the great time and trouble he had taken in acting 
as the Reporter of the Committee. 

Finally, the President announced that there 
would be an informal meeting on Friday, January 9 
next, when the subject of discussion would be the 
Maintenance of High Compression Oil Engines. 
On Friday, January 16 next, an informal meeting 
would be held, at which the subject would be 
Transportation in Engineering Works. The next 
ordinary general meeting would take place on Friday, 
January 23, when two reports of the Cutting Tools 
Research Committee would be presented. 





LABOUR NOTES. 


THE members of the Electrical Trade Union in the 
London area are not, of course, alone in believing that 
non-unionists and men in arrears with their society 
contributions should not be allowed to work. Many 
other organisations of skilled operatives are of much 
the same mind, although in seeking to give effect to 
their views they are, as a rule, more discreet. When 
the electrical workers at the Kensington and Brompton 
station demanded the discharge of two fellow-employees 
who were in arrears with their dues the management 
is reported to have retorted that it was no part of an 
employer’s duty to act as debt collector for the union. 
On its face that is a perfectly reasonable attitude for 
an employer or his representative to take up, and 
organised labour stands in its own light when it puts 
forward arguments to the contrary backed by threats 
of a strike. The fact that men have allowed their 
membership of their union to lapse is not a thing that 
an employer can properly be blamed for. If blame 
attaches to anybody or anything, apart from the men 
themselves, the fault is to be locked for in the 
union itself, which has clearly lost its attraction 
for, at any rate, the men who have lapsed. 
The convenience of the general public is not 
usually a consideration with extremists, but the 
electrical workers, the engineers, the miners, and 





one or two other crafts are exceptionally dull if they 
do not perceive that strikes or threats of strikes against 
non-unionists are regarded by the community as not 
only wasteful, but foolish. The man in the street 
quite frankly agrees that whether a trade is wholly 
or partially organised is not a matter which need 
concern an employer. 





The preliminary report, which the delegation sent 
to Russia by the Trades Union Congress, have issued 
contains very little that can be described as unex- 
pected. Mr. Purcell and his fellow-tourists were 
much impressed by what they saw of Russia’s progress 
under the rule of the Union of Socialist Soviet Republics, 
and promise to give in the full report which they are 
preparing for submission to the General Council infor- 
mation which will justify the Trade Union and Labour 
policy of supporting the full diplomatic and economic 
recognition of Russia. Until that information is 
available it would serve no useful purpose to offer 
any observations, from a trade union point of view, 
on the results of the visit. Presumably, the report 
will contain something about the alleged agreement 
between the deputation and representatives of Russian 
Labour jointly to promote world trade-union unity 
over the heads, as it were, of the International Federa- 
tion of Trade Unions. What the General Council 
will do about this is not easy to foretell, but, in view 
of the meeting of the I.F.T.U. in February, at which 
the question of unity is to be discussed, it will clearly 
have to do something decisive if the international 
movement is not to be hopelessly divided. 

The average worker in this country will also, we 
imagine, like to hear more about the ways and means 
which are being taken by the Soviet authorities to 
increase production. For instance, piece-work is, 
according to official information, being extensively 
introduced. What are the conditions under which it 
is being operated? Is there a machine question in 
Russian engineering ? If there is, what is the Soviet 
solution of it? Are there rigid lines of demarcation 
between trades? Is overtime absolutely barred ? 
On several other points the average worker in this 
country will be glad, we believe, to get information ; 
and, no doubt, the delegation has remembered them. 





The controversy which has arisen at Glasgow over 
the labour conditions to be observed in the construction 
of Lord Weir’s “steel houses” was not unexpected. 
The idea to which Lord Weir’s firm is giving expression 
is, broadly, to produce the parts of certain standard 
types of houses by repetition processes in the shops 
and assemble them on the site. Naturally, that 
arrangement cuts across the practice of the various 
crafts belonging to the building trades, although, 
obviously, it is a way to make up the shortage of 
houses quickly and cheaply. According to Mr. R. 
Coppock, the Secretary of the National Federation of 
Building Trade Operatives, the building trades are 
not, by their action in this instance, trying to prevent 
the erection of any alternative type of house. All 
that they demand is that the conditions agreed in the 
industry between the building employers and operatives 
with regard to wages and conditions shall be given 
effect to on all alternative methods of building following 
building trade practices. On its face, that is a demand 
to which the community may not unreasonably take 
exception; but, in all the circumstances, it will be 
wise, perhaps, before drawing definite conclusions, to 
wait until Lord Weir’s promised estimates of the costs 
of producing in mass are available. 





In a recent speech Mr. F. G. Dzerzhinsky, the chair- 
man of the Soviet’s Supreme Economic Council, was 
much more explicit about the “improvement” in 
Russian production than Mr. Purcell and his associates 
have permitted themselves to be. In comparison with 
pre-war, he said, the output of large-scale industry 
had reached an average of 46 per cent., oil 65 per cent., 
coal 50 per cent., flax 72 per cent., wool 89 per cent., 
leather 49 per cent., heavy chemicals 59 per cent., 
rubber 68 per cent., sawn timber and three-ply 54 per 
cent., and paper 47 per cent. It was anticipated that 
during 1924-25 there would be a further average rise 
in the industrial output of about 30 per cent. to 35 per 
cent. There were, however, Mr. Dzerzhinsky pro- 
ceeded to point out, limits to the extension of industrial 
output. The realities of the situation and the financial 
position must be taken into account. The metals 
industry desired to extend its programme of output, 
without having the means to pay wages regularly, but 
the amount of credit the State could advance was 
limited, and the programmes of output of the various 
industries should only be drawn up in accordance with 
a properly thought-out plan for the whole of industry 
throughout the Union. 

The Supreme Economic Council had, the speaker 
went on to say, improved its work considerably in this 
direction. Nearly all the plans of output for 1924-25 
had already been drawn up and examined by the 





departments responsible, whereas last year the fuel 
plan, for example, had not been ratified before July, 
and the plan for the metals industry only in May. The 
Council would endeavour to help in every way by 
giving credits and subsidies, for not only was the 
metals industry in a very difficult position, but its 
successful expansion would help considerably all the 
numerous industries dependent on it. Nevertheless, 
Mr. Dzerzhinsky said, in the interests of sound finance 
the original programme of output had been reduced 
from 303 million poods to 273 million poods, the 
proposed subsidy to the industry being reduced from 
47 million roubles to 36 million roubles, and the grant 
of additional credits from between 89 and 90 million 
roubles to only 75 million roubles. It was particularly 
satisfactory to note that year by year the subsidy to 
industry was decreasing, bank credits taking their 
place. The direct profits to the State, on ‘the other 
hand, were increasing. In 1922-23 these profits 
amounted to 4,415,000 roubles, and in 1923-24 to 
45,000,000 roubles. They were estimated to reach 
59,000,000 roubles in 1924-25. 

During the second quarter of the past economic year 
there had been, Mr. Dzerzhinsky said, a general rise in 
the cost of production ; but in the third quarter, side 
by side with a reduction of prices, there had been a 
reduction, although not to the same extent as the 
decrease in prices. Comparing the number of workers 
employed, the fuel consumed and the output with the 
pre-war figures, he stressed the fact that the output 
ought by now to be far greater than it is and the cost of 
production much lower. The problem which that 
represented was, however, it was added, engaging the 
attention not only of the central authorities but also 
of all the economic departments and industrial boards. 


According to ‘“‘The Chinese Economic Bulletin,” 
which is compiled and published by the Chinese 
Government Bureau of Economic Information, the 
Shansi authorities are teaching their soldiers different 
kinds of industrial pursuits so as to make them useful 
members of the community after their return to 
civilian life. The gun-making department of the 
Soldier Apprentice Corps is reported to be turning out 
excellent Service rifles, a bonus of 8 dollars being paid 
for each rifle manufactured. An electric plant was 
recently installed in the Training Factory—another 
branch of the new organisation—to supply power and 
light to the public at a lower rate than that of the city 
electric company. The plant is manned entirely by 
soldiers. 








The Monthly Trade Report of the United Pat- 
ternmakers Association states that although a rather 
larger number of branches are showing trade to be 
good, the number of members registered as unem- 
ployed at the end of October was only 15 less than at 
the end of September. 





Mr. Lorimer, the general secretary of the Associated 
Blacksmiths’ and Ironworkers Society, states in his 
report for the third quarter of the current year that 
the number of members signing the Unemployed 
Register at the end of September was 1,744—equal to 
14 per cent. of the membership. That represents an 
improvement on the June figures, but is still treble 
the pre-war percentage. The most definite change for 
the better has been, he says, in the shipbuilding and 
ship-repairing industries. In marine engineering the 
prospects are brighter, but work is apparently being 
held up until after the holidays. In the wagon-building 
and locomotive industries, trade is fair in some centres 
and at a complete standstill in others, while members 
employed in the steel industry are experiencing the 
most acute depression in the history of the trade. In 
some areas almost the whole of the members of the 
Society are unemployed. The membership of the 
organisation is now 12,205. 


The members of the Amalgamated Society of Wood- 
workers have by a substantial majority adopted a 

roposal to appoint a full-time executive council. It 
oe also been resolved, but by a much smaller majority, 
to move the general offices of the organisation from 
Manchester to London. 


The National Wages Board, to which the question 
of the mileage basis for enginemen was referred by the 
National Union of Railwaymen, the Associated Society 
of Locomotive Engineers and Firemen and the Railway 
Companies has decided that “ in all the circumstances it 
would not be desirable to make any alteration ” in the 
system “‘ at present in operation.” As the contention 
of the workers’ representatives was that the basis 
should not be increased from 140 miles per day to 150 
miles per day, there is no reason to suppose that the 
report of the Board will be unacceptable to them. 
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THE SISKIN If AEROPLANE AND 
JAGUAR AERO ENGINE. 


Tue single-seater fighting aeroplane played such an 
important part in the conduct of the late war, both 
in warding off hostile aircraft and in attacking en- 
trenched troops, that the development of the type 
must be carefully fostered in any system of aerial 
defence. The most desirable qualities in the single- 
seater fighter are high speed, good climbing power and 
sufficient control to give good maneuvrability, the 
latter, of course, involving heavy strains on the struc- 
tural members and thus necessitating the use of a high 
factor of safety. As an example of a machine designed 
to fulfil these somewhat onerous conditions, we illus- 
trate in Figs. 1 and 2, on page 864, the Siskin II 
single-seater fighter, constructed by Sir W. G. Arm- 
strong, Whitworth Aircraft, Limited, of Coventry, and 
fitted with a 385-425-h.p. Jaguar engine, built by 
Armstrong-Siddeley Motors, Limited, also of Coventry. 

The Siskin II represents a type of aeroplane 
originally designed for and supplied to the British 
Government, and embodying the experience gained 
with fighting machines during the war, as well as that 
derived under peace conditions subsequently. As will 
be seen from the illustrations, it is a single-engined 
tractor biplane with a positive stagger to the wings, 
and a good dihedral angle. The latter, it may be men- 
tioned, amounts to 3} deg., and the stagger is 21-4 in. 
The upper wing has a span of 28 ft. 4 in., with a 6-ft. 
chord, while the corresponding dimensions of the lower 
wing are 22 ft. 3 in. span and 5-ft. chord. This gives a 
total wing area of 253 sq. ft., and since the weight of 
the machine, fully loaded, is 2,2501b., the wing loading 
works out to 8-9 lb. per sq. ft., and the horse-power 
loading to 6-5 Ib. The other main dimensions of the 
machine are :—Length overall, 21 ft. 6 in.; height, 
9 ft. 6in.; and gap, 4ft.4in. The useful load carried 
is 400 lb., including the pilot, but exclusive of fuel and 
oil. 

The wing structure calls for no particular comment, 
the spars being of spruce, of hollow section, and the 
interplane struts of steel. It is important to notice 
from the illustration, however, that a complete system 
of bracing is provided for the lower plane, so that 
if one of the wing struts is shot away in flight, the 
machine is not put out of action. In general, the bracing 
is arranged so that if any wire is broken, its load is 
distributed between two others, and the whole structure 
is designed for a factor of safety of six above the normal 
loading in steady flight. The fuselage is of steel 
tubular construction with steel tie-rod bracing on a 
patented system, in which no welding is employed. 
The pilot's position is such that his eyes are in line 
with the chord of the upper wing, so that he can see 
either over or below it, part of the wing being cut away 
for the purpose, as shown in Fig. 2. The lower wing, 
having a shorter chord than the upper one, offers but 
little obstruction to the view downwards, and, since 
the fuselage is comparatively narrow, the pilot can 
easily see over on either side, as is necessary in landing. 
The landing gear, which is well shown in Fig. 1, is of 
the Oleo type, and this, in conjunction with the com- 
paratively low landing speed of less than 50 miles per 
hour, enables the machine to alight safely in small 
fields or on rough ground. A tail skid, swivelling with 
the rudder, is provided to facilitate the steering of the 
machine when taxying on the ground. The controls 
are of the usual type, and the form of all the control 
surfaces is shown in Fig. 2, from which it will be seen 
that only the rudder is balanced. The tail plane, how- 
ever, can be adjusted in flight, and the machine is 
inherently stable when trimmed to fly at its normal 
speed. It can thus be flown in this condition without 
the use of the control column, so that the pilot is free 
to attend to the gunnery. Two rifle-calibre guns can 
be carried directly over the steel longerons of the 
fuselage, which are of ample strength to withstand the 
effects of the recoil. With this arrangement of the 
armament, the ammunition box, which holds about 
2,000 rounds, is fixed across the fuselage between the 
two guns. An additional gun can be carried on the 
upper wing if required. 

As previously mentioned, the machine is fitted 
with the Armstrong-Siddeley Jaguar engine, and 
was, in fact, specially designed to employ that engine. 
The engine itself we shall describe below, but we may 
now mention that it is mounted on a steel frame in 
front of the fuselage in such a manner that it can be 
removed complete without disturbing the accessories. 
The cowling, as shown in Fig. 1, is of a simple 
character, and is arranged so that it remains 
attached to the engine when the latter is dis- 
mounted. All the ordinary engine adjustments can 
be carried out with the cowling in position, a large 
door being provided on each side of the machine 
to give access to the carburettor, magneto, dc. Petrol 
is fed to the carburettor from a gravity tank mounted 
on the top of the fuselage and holding 12 gallons, which 
is sufficient to run the engine for about 45 minutes. The 





main supply of petrol is carried in a 28-gallon tank 
mounted inside the fuselage, the fuel being pumped up 
to the gravity tank by means of a wind-driven pump. 
Any surplus petrol drains back from the gravity tank 
to the main tank, passing through a sight glass pro- 
vided to enable the pilot to assure himself that the pump 
is working properly. To minimise the risk of fire, a 
fire-proof bulkhead is located in the fuselage between 
the engine and the petrol tank, and the air intakes of the 
carburettor are carried well away from the machine. 
A tank holding 5 gallons of lubricating oil is mounted 
on the lower surface of the upper wing as shown in 
Fig. 1. 

In the fully-loaded condition, when the weight of the 
machine, as previously mentioned, is 2,250 lb., the 
maximum speed near the ground is 148 m.p.h., the 
speed falling off to 140 m.p.h. at an altitude of 10,000 ft. 
and to 130 m.p.h. at 22,000 ft., when fitted with a 
Series III type Jaguar engine, rated at 360 B.H.P. 
The last-mentioned altitude is reached in 25 minutes, 
but the machine can climb to 10,000 ft. in 8 minutes ; 
its ceiling, with full load, is 26,000 ft. 

As previously stated, the Siskin aeroplane was 
specially designed to employ the Armstrong-Siddeley 
Jaguar engine, and this we illustrate on Plate LX X XIII 
which accompanies this issue, and also on page 871. 
Figs. 3 and 4, which are, respectively, three-quarter 
front and rear views of the engine, show its appearance 
very clearly, while its general arrangement is illustrated 
by the transverse and longitudinal sections reproduced 
in Figs. 5 and 6. Various details, which will be 
reierred to later, are illustrated in Figs. 7 to 11 on Plate 
LXXXIII and in Figs. 12 to 16 on page 871, while the 
results of bench trials are plotted in Fig. 17 on the same 
page. As will be understood on reference to the illus- 
trations, the engine is of the static-radial, air-cooled 
type, having 14 cylinders arranged in two planes 
around a central crankcase. The seven cylinders of 
each group have their pistons connected to one of the 
crankpins of a two-throw crankshaft, on the forward 
end of which the propeller is mounted without any 
reduction gearing. The carburettor, magnetos and 
distributors are located at the rear of the crank-case, 
as shown in Figs. 4 and 6, which also show the 
pressed-steel flanged ring provided for bolting the 
engine to the mounting. Although nominally rated 
at 385 h.p., the engine develops 435 brake horse- 
power at maximum speed and gives 405 brake horse- 
power at its normal speed of 1,700 r.p.m. Under 
test conditions, as shown in Fig. 17, the power 
developed at the speed mentioned was about 408 h.p., 
while the maximum reached was about 445 h.p. The 
engine, in the dry condition, weighs 780 Ib. (+ 10 1b.), 
the mean figure giving a weight of about 2 lb. per 
horse-power at the normal output. 

The design of the cylinders is interesting and is shown 
in the sections Figs. 5 and 6, while the head is illustrated 
to a larger scale in Figs. 10 and 11. The head, it will be 
seen, is of approximately hemispherical form and is cast 
of an aluminium alloy, the barrel, which is turned from 
a steel forging, being screwed into the head and secured 
by a locking ring. For attaching the cylinders to the 
crank-case, steel adaptor sleeves are screwed onto the 
lower ends of the barrels, the sleeves being formed with 
flanges which fit into corresponding recesses inside the 
crank-case\casting, and being held in position by means 
of screwed locking rings outside the crank-case. A 
careful examination of Figs. 5 and 6 will make the 
arrangement clear. The cylinders are 5 in. in diameter 
internally and the piston stroke is 5} in. 

The design of the pistons, which are of cast aluminium 
alloy, is best shown in Figs. 7 and 8, from which it 
will be seen that there are three rings in the land 
below the domed head, two of the number being gas 
rings and the other an oil-scraper ring. A second 
scraper ring is provided near the lower edge of the 
skirt. The gudgeon pins, which are hollow, float in 
both the pistons and the connecting rods, lateral 
movement being prevented by split rings. To connect 
each group of pistons to the crankshaft, one master-rod 
of H-section and six tubular auxiliary rods are 
employed, the arrangement being clearly illustrated in 
Figs. 5 to 8. The big end is of steel made in two 
parts and lined internally with white metal to form 
a bearing for the crankpin. The hollow wrist pins 
for the auxiliary rods are of the floating type, working 
in phosphor-bronze bushes housed in the cheeks of 
the big end, as shown at the bottom of Fig. 7. The 
master-rod is rigidly secured to the big end by two 
pins fitted one above the other, and fitting into plain 
holes in the cheeks of the big end, as will be clear 
from Fig. 7. 

The crankshaft, best shown in Fig. 6, is made in 
one piece with two throws 180 deg. apart, balance 
weights of gun-metal being bolted on to extensions 
of the webs, as will be clear from the illustration. 
The shaft, webs and crank-pins are drilled and plugged 
as shown, in connection with the lubrication system, 
which will be referred to later. Plain roller bearings 
are fitted close to the throws, while a combined 





ball thrust and roller bearing is fitted at the forward 
end just behind the air-screw boss. The thrust bearing, 
it should be mentioned, is designed to take thrust in 
either direction. Details of the timing gear, which is 
located between the throws and the thrust bearing, 
are shown in Figs. 5 and 6, but the gearing is more 
clearly illustrated in Fig. 9. Two cam rings are 
provided, one for the inlet and the other for the 
exhaust valves, the rings being bolted together and 
mounted on 2 ball bearing fitted on to the crank- 
shaft. A toothed sleeve keyed on to the latter 
engages with a pair of intermediate spur gears which 
run in roller bearings carried by a stationary frame. 
Pinions on the inner ends of the intermediate gear 
shafts engage with an internal gear bolted on to the 
cam ring, driving the latter at one-sixth the speed 
of the crank-shaft and in the opposite direction of 
rotation. 

One inlet and one exhaust valve, of the overhead 
type, are provided for each cylinder, the valves being 
seated on aluminium-bronze rings forced into position 
as shown in Fig. 10. The valves are worked by 
rocking levers and hollow push rods, the latter being 
operated by tappets carrying rollers which engage 
with the cam rings. Figs. 5 and 6 show the arrange- 
ment of the push rods and tappets most clearly, 
while the design of the tappets is best shown in 
Fig. 9. The construction of the valves and rocking 
levers, which are mounted on ball bearings, can be 
followed by examining Figs. 10 and 11, the latter 
also showing the faced connections on the cylinder 
head for the inlet and exhaust pipes. The latter are 
short steel bends cut off at about 45 deg. and slightly 
flattened at the ends as shown in the half-tone 
engravings, Figs. 3 and 4, as well as in the. sectional 
illustrations, Figs. 5 and 6. The induction system of 
the engine is particularly interesting, its special feature 
being the employment of a fan to draw the mixture 
from the carburettor and to supply it uniformly 
and at a pressure above that of the atmosphere, to 
the pockets covering the inlet valves on the cylinder 
heads. 

The general arrangement of the system is best 
shown in Fig. 6, from which it will be seen that the 
fan is located at the rear of the engine and is driven 
directly from the crankshaft. The fan inlet is con- 
nected to the carburettor through a heater box, around 
which hot lubricating oil is circulated as will be ex- 
plained later. The hot oil is also passed through a 
chamber formed in the fan casing as shown in the 
figure. This arrangement, of course, has the dual 
advantage of cooling the oil and warming the mixture, 
while the fan action ensures a thorough admixture of 
the air and petrol vapour. A longitudinal section 
of the fan is reproduced to a larger scale in Fig. 12, 
on page 871 and from Fig. 138, which represents 
a front elevation of the casing, it will be seen that 
seven induction pipes are connected to the periphery 
of the fan casing by packed expansion joints. Each 
pipe is divided into two by a breeches piece near the 
joint, and connections are made by means of elbows 
to each of the inlet valve pockets on the cylinder heads. 
The connections are clearly shown in Fig. 4 on Plate 
LXXXIII and also at the bottom of Fig. 6. 

An extension of the fan shaft carrics a bevel wheel 
from which the drives for the two B.T.H., 14-cylinder 
magnetos, are taken, and the drive for the tachometer 
is obtained from a screw gear at the extreme end of the 
shaft, as shown in Fig. 13. The carburettor, which 
can be seen in Figs. 4 and 6, is a Zenith dual type 
55 D.C., and, as previously mentioned, a box jacketted 
with hot lubricating oil is fitted between it and the 
inlet to the fan. The engine is lubricated on the dry- 
sump system and the oil pumps, which are of the gear 
type with vertical shafts, are mounted in front of the 
crankcase as shown in section in Fig. 5, so that they 
are readily accessible. Of the two pumps there indi- 
cated, the upper one, which is the pressure pump, 
delivers oil from the supply tank through a strainer 
to a sleeve surrounding the crankshaft. The oil 
passes through a hole in the crankshaft into an axial 
passage in the latter and flows through holes in the 
webs to both the crankpins. Holes in the latter 
enable the oil to pass out into recesses formed in the 
big-end bearings, which are thus lubricated, and also 
cooled, since the oil supplied is greatly in excess of 
that necessary for lubrication alone. The oil which 
escapes from the bearings lubricates the cylinder 
walls, gudgeon pins and other moving parts on the 
splash system, cventually collecting in the crankcase ; 
but the greater part Of the oil returns from the recesses 
in the big-end bearings, flows through a second passage 
in the crankshaft and leaves mainly through a hole 
at the forward end near that through which it entered. 
Some of it, however, passes out through a lateral hole 
in the crankshaft near the bearing for the timing 
gear. ‘The latter is thus thoroughly lubricated and the 
oil, which is circulated through the crankshaft as 
described, serves to carry off the heat generated by 
bearing friction in a most effective manner. The 
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whole of the oil which collects in the crankcase is with- 
drawn by the scavenge pump, which is the lower one 
of the two above referred to, the connection for the 
purpose being clearly shown in Fig. 6. By the 
scavenge pump the oil is returned to the tank, being 
cooled on its way in passing through the jacket of the 
heater box on the induction pipe and through the 
chamber formed in the fan casing. This system of 
lubrication is claimed to be very efficient and eco- 
nomical, the oil consumption being given as 0-02 pint 
per brake horse-power hour. 

Provision is made on the engine for fitting a gas 
starter, and sections of the distributor used with the 
starter are reproduced in Figs. 14 and 15. The distri- 
butor is driven from the oil-pump shaft, gas being 
admitted to a conical chamber at the top and delivered 
to the cylinders through pipe connections controlled 
by a disc valve. The pipe connections on the distri- 
butor are indicated in Fig. 15, and one of the non- 
return valves, fitted in the cylinder heads, is shown 
in section in Fig. 16. These valves are screwed into the 
cylinder heads between the two sparking plugs, the 





OF 385-H.P. JAGUAR AERO ENGINE. 
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position of one of them being indicated on the centre 
line in Fig. 10. The upper part of the distributor 
itself is visible on the right of Fig. 6. 

The power output of the engine has already been 
referred to, and further data can be obtained from 
Fig. 17 above. This diagram shows that the 
brake mean-effective pressure is a maximum at the 
normal engine speed of 1,700 r.p.m., reaching about 
126 lb. per square inch at that speed, while the petrol 
consumption gradually falls from 0-6 pint per brake 
horse-power-hour at 1,300 r.p.m. to about 0-57 pint 
per brake horse-power-hour at the full normal speed. 
The tests from which these results were plotted were 
made both with the speed increasing and decreasing 
over the range, the co-ordinates indicated by the 
crosses being obtained with the speed increasing, and 
those by the circles with the speed decreasing. In 
another fuel-consumption test, carried out after the 
conclusion of a British Air Ministry test, a consump- 
tion of 0-525 pint per b.h.p.-hr. was obtained with 
the engine running at normal power and speed. 
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smaller engine, with seven air-cooled radial cylinders 
arranged in one plane, is also made by Armstrong 
Siddeley Motors, Limited, this engine, which is known 
as the. Lynx, developing 185 brake horse-power 
at 1,620 r.p.m. and weighing 460 lb. Both these 
engines, and one of the latest models of the Siskin 
aeroplane described above, were exhibited at the recent 
Aero Show in Paris. 





New Frencx Nava Construction.—The Ateliers et 
Chantiers de la Gironde have launched two destroyers 
of the 1922 programme during the past month, the 
Typhon and the Tramontaine. Their characteristics are : 
displacement, 1,434 tons; i.-h.p., 30,000; speed, 33 
knots; radius of action, 3,000 miles at half-speed ; 
length, 346 ft.; beam, 32 ft.; draught, 10 ft.; arma- 
ment, four 5:l-in. and one 3-in. (anti-aircraft) guns ; 
six 21-7-in. torpedo tubes in two groups of triple 
mountings. 





LEICESTER WATERWORKS.—The storm water and 
sewerage disposal works to be constructed in the near 
future at Leicester are to comprise the extension of the 
existing Abbey pumping station to hold three electrically 
driven ram pumps, capable of delivering 54 million gallons 
each, together with detritus tanks, an overflow weir, 
and other equipment. From this station sewage and 
sludge will be pumped, through a 44 in. diameter cast 
iron rising main and a 10 in. diameter pipe respectively, 
up to Beaumont Leys sewage farm. On the latter four 
large sedimentation tanks, thirty 100 ft. percolating 
filters, and humus tanks will be constructed. The 
five storm water tanks to be built at the Abbey station 
will each have a capacity of half a million gallons, The 
cost of these works is estimated at 630,700/. 





THE DEVELOPMENT OF THE TELEPHONE SERVICE.— 
Addressing a deputation from the Telephone Develop- 
ment Association, Sir W. Mitchell Thomson, the Post- 
master-General, stated that during the last four years the 
éapital expenditure on telephones had been 30,000,000/. 
and that the yearly rate was increasing. The number 
of stations had increased by 20 per cent.'in two years, 
notably in rural areas. Mr. Hugo Hirst, on behalf of 
the Association, declared that the British telephone 
industry had now supplanted Germany in supplying 
foreign markets, and that the 100,000 persons now em- 
ployed in the work could be doubled if the programme of 
development was known for the next few years. The 
Postmaster-General intimated that despite the difficulty 
of securing buildings for new exchanges, the State, 
having taken over the services, was bound to find the 





We may mention, in conclusion, that a similar but 


necessary money for extending the service in general. 
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HUMIDIFYING APPARATUS FOR TEXTILE FACTORIES. 


CONSTRUCTED BY THE ANDREW MACHINE CONSTRUCTION COMPANY, LIMITED, ENGINEERS, STOCKPORT. 
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THE ANDREW HUMIDIFYING SYSTEM. 


One of the reasons often given for the success of the 
cotton industry in Lancashire is the natural moisture 
of the climate in that county, for it has long been 
recognised that textile manufacture cannot be carried 
on efficiently in a dry atmosphere. For the best 
results the moisture in the air must be maintained at 
a fairly definite value, and since natural conditions 
do not give the constancy which is so desirable, it has 
become the practice to instal humidifying apparatus 
in textile mills for the purpose of keeping the moisture 
content always at the required amount. With such 
apparatus the manufacturer is practically independent 
of the natural atmospheric conditions and can carry on 
spinning and weaving operations equally well in any 
climate. 

In the design of humidifying apparatus, the require- 
ments which have to be met, if the plant is to give 
satisfaction, are rather stringent. It must be possible 
to maintain any degree of humidity desirable for diffe- 
rent operations, and the humidity of each room must 
be separately controllable. Instant variation, more- 
over, must be possible to suit changes in atmospheric 
conditions. The apparatus must not drip water at 
any point, must not take up floor space in manufactur- 
ing rooms, and in general must be simple and reliable 
under all conditions. The Andrew Machine Construc- 
tion Company, Limited, of Oliver-street, Stockport, 
have devoted a great deal of attention to the question 





of humidification of air and have devised and patented a 
system which appears to meet every requirement of the 
textile industry. It can be arranged to be entirel 
automatic in its action or to be controlled by hand, aad 
as will be seen from the illustrations on this page the 
essential parts are simple in construction. 

The actual humidification of the air is performed by 


| sprays of moisture from atomising heads distributed 


throughout the various rooms of the mill. The photo- 
graph reproduced in Fig. 1 shows a series of such 
atomising heads in a room of a cotton mill. Details 
of the heads will be given later, when the general 
principles of the system have been explained. The 
air used for atomising is taken from the outside 
of the mill, through a filter, to an air compressor, 
which may be driven by belting from the mill shafting, 
or by a separate motor. The compressor delivers it 
through a cooler to a combined receiver and filter in 
which it is reduced to normal temperature and freed 
from any particle of oil or oil vapour that might have 
come from the compressor. From the receiver it is 
piped to the Yarious humidifying heads throughout 
the mill, being treated on its way with any deodorising 
or disinfecting material that may be desirable. 

The water cannot enter the system until the air 
has reached a pre-determined pressure. Reference to 
Fig. 2 will show that the water from the mains is passed 
first through a filter and then to the upper part of the 
main control valve, a section of which is given in Fig. 3. 
When air pressure is insufficient, the valve is in the 
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position shown, preventing the passage of the water 
to the humidifying heads and leaving the system open 
to the drain. The valve-stem rests on a diaphragm in 
the circular chamber in the lower part of the apparatus. 
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When the air-pressure underneath this diaphragm is 
sufficiently high, the valve stem is raised, the upper 
valve then allowing the water to flow into the 
system and the lower valve closing the outlet to the 
drain. 

The water supply to each room is regulated by a 
humidity valve. The relative position of this valve 
is shown in Fig. 2, while the valve itself is shown 
in elevation and section in Figs. 4 and 5 respectively. 
Referring to Fig. 5, the water enters by the pipe 
connection on the left-hand side. It can only escape 
by passing through some small holes in the sleeve 
shown, and then upwards past the central valve to the 
outlet. The central valve is fastened to'a diaphragm 
beneath which is a helical spring tending to lift the 
diaphragm and, therefore, the valve. So far as the 
incoming water is concerned, the valve is balanced, 
but when it is opened by the action of the spring, 
and water is flowing, there is a water-pressure on the 
upper side of the diaphragm, tending to close the valve. 
It is clear that this closing tendency can be neutralised 
to any required degree by increasing the pressure of the 
spring on the lower side of the diaphragm. The open- 
ing of the central valve can thus be regulated with 
extreme exactness, and consequently the flow of water 
to the spraving heads. 

The regulation can be performed automatically in 
accordance with the humidity of the atmosphere, by 
arranging a hygrometer to act in place of the hand 
operation. Jn the Andrew Machine Company’s works 
a@ number of strands of special fibre were used as a 
hygrometer, the contraction of the fibre with increasing 
humidity being quite sufficiently powerful to operate 
the diaphragm and control the quantity of water 
diffused into the atmosphere of the room. The 
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turning of one of the humidifying heads in the direction 
of the hygrometer a few yards away almost instantly 
reduced the supply of moisture to negligible propor- 
tions, and it is possible by such simple apparatus 
to automatically control the water supply so that 
me humidity of any room could be kept at a constant 
vaiue. 

The humidifying heads are mounted at suitable 
intervals on the air and water pipes, which run side 
by side throughout the rooms of which the humidity is 
to be controlled. One of the heads is shown in section 
in Fig. 6. The horizontal connections act as trunnions, 
on which the head is mounted, as shown in Fig. 2, 
so that it can be turned into any position in a vertical 
plane. It will be seen from Fig. 6 that the upper 
part of the head, carrying the nozzle, can also be 
rotated in the horizontal plane by loosening the central 
set screw. Hence by a combination of these rotations 
the spray may be directed in any direction whatever, 
so as to secure the greatest uniformity of results. 
Air enters through the trunnion on the left-hand 
side, and can reach the spraying nozzle in whatever 
direction the latter may be pointing. The waterenters 
through the other trunnion and after passing a small 
spring-controlled valve, goes upwards through the 
central set screw, and thence through the central 
hole of the nozzle. The universal rotation of the 
head, without the use of any flexible connection, is 
a great convenience of the system. 

Should the air pressure ir. the system fail for any 
reason, such as the stoppage of the compressor or 
the breaking of a pipe, the water supply is instantly 
cut off automatically by the main control valve, and 
the pipes drained, so that no water is left in the system, 
nor can any be discharged from the spraying nozzles. 
Reference to Fig. 3 will show that any fall in the air 
pressure below normal will allow the small spring- 
controlled piston in the lower part of the main control 
valve to fall from its seat, with the result that the 
air below the diaphragm is immediately allowed to 
escape freely and the upper spring to force down the 
central valve to the draining position shown in the 
illustration. This is indeed its normal position so 


liable to flood the mill or become frozen during the 
night orat week-ends. A special feature of the Andrew 
Plant is its cooling capabilities in times of excessive 
heat, and also its powers of de-humidifying where the 
atmosphere is subject at certain periods to heavy 
excesses of, moisture as in India, China, &c. The 
compactness of the system, its self-regulating features, 
and its simplicity. all deserve the consideration of 
those who are interested in the artificial humidification 


of buildings. 





THE INFLUENCE OF ROAD CONDITIONS 
ON THE DEVELOPMENT OF THE MODERN 
MOTOR VEHICLE.* 


By H. G. Burvorp. 


THERE is no country in the world which can show 
so great an improvement in road conditions as Great 
Britain. Similarly there is no other country which 
possesses so complete a system of highways in proportion 
to area. The classification of roads by the Ministry of 
Transport and the appropriation of the revenues from 
the taxation of motor vehicles to grants of 50 per cent. 
and 25 per cent. of the costs of maintenance tively 
of class I and II roads have enabled highway authorities 
to undertake the provision of bituminous material 
surfacing of probably 40,000 miles of road. The 
straightening of corners and by-pass road construction 
have proceeded. apace, with the result that to-day 
roads are available for the lightest types of motor 
vehicles to travel in all parts of the country, with 
safety and reliability at speeds probably twice as high 
as could economically be maintained ten years ago. 

The revenue from the old duty on motor spirit and 
the carriage licenses amounted to some 2} million 
sterling in 1914, while the revenue from the duties 
imposed on motor vehicles in 1920 is already producing 
some 15,000,000/. per annum, and the total costs of 
expenditure upon road improvement and maintenance 
has increased from some 17,000,0002. to 45,000,000/. in 
this short interval of ten years. The result is that out 
of some 185,000 miles of roads in the country, 40,000 
may be said to-day to be of a foundation and surface 
capable of carrying on the one hand motor cycles and 
cars of 15 cwt. to 2 tons at speeds varying from 30 to 
60 m.p.h., and heavier goods- and passenger-c i 
vehicles up to 5 tons weight at speeds of 20 to 30 m.p.h. 
or even in excess. Congestion caused at such bottle- 
necks as Brentford on the Bath Road, Kingston on the 
Portsmouth Road, Sutton on the Brighton Road, are 
being relieved by the construction of by-pass roads 
60 feet in width, which will enable road traffic to 
maintain a far higher average speed than that now 
prevailing. Whereas some ten or fifteen years ago, 
an average speed of 20 m.p.h. on a run over average 
roads in a moderate powered car was considered almost 
excessive, to-day the smallest powered car is expected 
by its owner to maintain an average speed higher than 
that, and cars of more moderate power must be 
designed to maintain even for longer distances speeds 
averaging 50 per cent. more than that expected before 
the war with the proportionate improvement of roads. 
It can be said with some degree of certainty that 
during the next twenty years no car of the most modest 
type will be demanded if it is not capable of a speed 
of 50 m.p.h. and of maintaining over long distances an 
average speed of from 30 to 40 m.p.h. 

The development of the British light car has not been 
a coincidence—nor has it been alone due to a tax which 
varies with the horse-power of an engine, based on a 
formula which takes no account of the stroke of the 
pistons or of revolution speed. It is due principally to 
improvements in road conditions which make that 
type of vehicle suitable for the roads and the roads 
suitable for the vehicle. Complaint is not uncommon 
that however suitable the modern British built private 
car may be for conditions in this country, the com- 
paratively primitive conditions in less populated 
countries demand an engine of lower speed, a vehicle 
of higher clearance, and of lower gearing. 

The criticism has been passed on the British designer 
that he is not catering for a world market, which, in a 
free trade country, is essential to the prosperity of 
any engineering industry. Whatever merit there may 
be in such a criticism, it could equally and perhaps 
more logically be applied to the cause and not to the 
effect, and I make bold to say that the cause of any 
change in engine design which has taken place is the 
wholly revolutionary change in the road conditions in 
this country. While it would not be suggested that 
there should not be a gradual improvement in the 
foundation surface and alignment of roadways, there 
may be a danger, from the point of view of the manu- 
facturer, in proceeding too rapidly with the develop- 
ment of an already comparatively superfine system of 
highways. In the United States of America particu- 
larly, and in France and Italy to a less degree, progress 





* Paper read before Section K, of the World Power 


has been proceeding apace, but even so, whereas in 
Great Britain probably one mile of road for every 
thousand inhabitants is of an adequate strength to 
carry modern traffic under 2 tons at any speed without 
undue wear and tear, the proportion in America with 
a census of vehicles exceeding that in this country by 
eleven times, the mi of really metalled and surfaced 
roads is probably not 1 to 5,000 of a far more scattered 
population. Whilst this is so, conditions are im- 
proving surely even if less rapidly throughout the 
world. During the past twelve. months the export 
business in British vehicles has pr , and the 
demand overseas for what may be termed the British 
high efficiency machine has increased by over 300 per 
cent. compared with 1922. As roads improve abroad, 
so, I venture to say, will the demand for the British 
made motor car increase, and the time may not be 
far distant when conditions for the home market in 
America and for the export market for her productions 
will force the manufacturer to develop upon a design 
following that adopted in Great Britain and to a less 
degree on the Continent. : 

The recent development of the design of the com- 
mercial vehicle both for goods and passenger-carrying 
purposes is equally interesting. War conditions forced 
the manufacturer to concentrate on what was virtually 
a standardised type of vehicle of a capacity of from 
4-5 tons, which to the number of probably 100,000 
were liquidated after the Armistice at prices which 
bore no relation to cost of manufacture. Undoubtedly 
the roads, which had of necessity depreciated during a 
period when there was neither labour nor material for 
improvement, were totally inadequate to maintain so 
abnormal a class of traffic. Probably no greater 
disservice was ever rendered both to the commercial 
vehicle manufacturer and to the highway authorities 
responsible for the roads, than the unloading on to the 
public of masses of vehicles of a capacity and weight 
far exceeding either the requirement of the public or 
the capacity of the roads foundations and surfaces. The 
glamour of an apparently attractive price and, in the 
early days following the Armistice, high railway rates 
and inadeyuate rail facilities, encouraged the use of 
these vehicles, but the time has already come when it 
is realised both by the public and by road authorities 


that the sphere of economic road haulage is generally 


€ | met by the operation of vehicles of a capacity half that 


of the vehicle demanded for the very artificial require- 
ments of war. Once more, therefore, we are finding 
in this country that road considerations place a very 
real economic and commercial and wholesome influence 
on design, and modern development is being con- 
centrated on reduction of unsprung weight, light chassis 
construction and fuel economy. 

In relation to motor omnibus and motor coach 
construction there is equally an evident change, and 
highway authorities are clamouring for orders from 
the Ministry of Transport, closing against these classes 
of vehicles of a seating capacity of over fourteen, a 
growing number of roads which were never constructed 
for vehicles of heavy weight. The result is an apparent 
limitation of the market for motor coaches of the 
larger type, and a restriction of motor omnibus traffic 
to classified roads with some corresponding increase 
in vehicles of lower capacity. Whilst this is so, the 
grants from the Road Fund are, so far as possible, 
being devoted to progressive improvement of roads in 
areas which, sooner rather than later, will have to carry 
a greater weight of traffic, and it cannot be doubted 
that to the degree to which these improvements are 
carried out the demands of the customer for larger 
types of passenger-carrying vehicles will increase, and 
will afford an ever growing field for the manufacturer. 
That, however, must be a matter of time, and for 
some years to come it is probable that the limitations 
of the roads will force manufacturers to concentrate 
more particularly on the production of vehicles of 
a capacity of from 15 cwt. to 2} tons. 

It is thus that the manufacturer of commercial 
vehicles must look: (a) To the practical limitations 
noted in relation to road conditions applicable to-day. 
(b) to the ever-growing improvements of existing roads, 
and (c) to the construction on advanced lines of new 
arterial roads capable of carrying economically loads 
of considerable weights at comparatively high speeds. 
Among the latter, already in course of construction or 
seriously contemplated are: 1. The North Circular 
Road, connecting the Port of London Docks with the 
approaches to London on the South West. 2. The 
Great West Road, serving as a main avenue of approach 
from the Bath Road. 3. The new Cambridge Road, 
which will afford an alternative approach from the 
Eastern counties, to the congested Chelmsford- 
Colchester route. 4, The Glasgow-Edinburgh Road, 
for which preliminary arrangements have been made. 
5. The Liverpool-Manchester Road, which has been 
surveyed and will undoubtedly be commenced within 
a short period. 6. The Newcastle-Tynemouth Road, 
in connection with ambitious town-planning schemes 
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in that populous industrial area. 7. The Birmingham- 
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Wolverhampton Road, which would undoubtedly be 
of the utmost value to one of the most thickly populated 
industrial districts of the country, and as regards which 
a start has been made. 8. The Mid-Glamorgan 
Inter-Valley Communication connecting two industrial 
districts, in South Wales. 

With these preliminary observations it may be 
opportune to consider more precisely the nature of the 
development of design which, as mentioned, may be 
attributed largely, if not entirely, and indirectly, if 
not directly, to the influence of road conditions. The 
state of the road undoubtedly has a marked influence 
on the amount of load which can be carried on a given 
vehicle, and this fact was clearly demonstrated during 
the military operations of 1914-1918. Many hundreds 
of vehicles which, in this country, had been in regular 
service carrying useful loads of three tons, had their 
rated capacity reduced to 30 cwt., when employed in 
France and other fields of operation. For use in 
Lancashire and the West Riding of Yorkshire, where 
roads are notoriously bad, vehicles, if they are to be 
successful, must be made much more robust than is 
necessary for service in other parts of the country, 
and the cost of their upkeep is considerably higher, 
A fair index of the relative values of good and bad roads 
is'afforded by the known fact that, on precisely similar 
vehicles, the rate of tyre wear in Lancashire and the 
West Riding of Lancashire is from 14 and 2} times as 
great as in the South and other parts of England, 
where roads are good. 

The limiting factors in the construction, and con- 
sequently in the total weight of a vehicle appear to 
be the strength of the wheels, axles and springs ; 
these must be made robust and consequently heavy 
if the machines are to be regularly operated on bad 
roads. All these parts are unsprung weight, and it 
is undeniably true that it is the unsprung weight 
which has the greatest influence on the road, and 
conversely, is most influenced by bad roads. Given 
a good road surface on a sound foundation, a vehicle 
of given load capacity may have the weight of its 
unsprung parts safely reduced to a minimum, and there 
would be attendant reductions of weight in other 
parts of the chassis and body. The load distribution 
is also influenced by the state of the roads, for the 
reason that a surface which is dusty in dry weather 
is usually slimy in wet weather, and consequently the 
co-efficient of adhesion between the tyres and the 
road is very much reduced. To balance this factor 
the percentage of weight on the driving wheels must 
be greater than would otherwise be necessary in order 
that the required tractive effort may effectively be 
transmitted by the driving wheel tyres. 

Ten or twelve years ago,’ the average resistance 
to rolling effort offered by the surface of main roads 
was about 90 lb. per ton, and there were many soft 
roads which offered a resistance as high as 150 Ib. 
perton, This necessitated a large amount of low-gear 
work. The average is now probably less than 60 lb. 
per ton on main roads, rarely exceeding 80 lb. per ton 
on secondary roads, and about 100 lb. to 120 lb. per 
ton on by-roads. Improvements in main road sur- 
faces, therefore, have been made to the extent of about 
50 per cent., but this does not mean that the power 
required for traction per unit load has been reduced 
in like proportion. Gradients remain the same, and 
as the laws of gravity have not been altered, the actual 
average reduction of power required is only about 
18 per cent. On the other hand, the demands of the 
motoring public have become more stringent, and unless 
a commercial goods vehicle can now take all gradients 
up to 1 in 30 on top gear, and | in 26 for motor coaches, 
it stands but a poor chance against its competitors. 
When considering the required engine-power of a 
vehicle, therefore, we must keep these figures in mind. 
The added tractive effort which must be provided to 
Overcome a gradient of 1 in 30 is 75 lb. per ton of 
load, and this figure, added to the tractive resistance 
on the level (60 lb.) shows that the engine must be 
capable of developing and transmitting to the driving 
wheels on top gear a tractive effort of not less 
than 135 Ib. per ton weight of the loaded vehicle, in 
addition to any extra power which may be needed to 
Overcome wind resistance. As ‘windage does not 
become serious until the travelling speed exceeds 
20 m.p.h., we may ignore its effect so far as commercial 
vehicles are concerned. 

Top gear and maximum engine speed and power, 
however, are not synonymous with maximum engine 
torque. For reasons of economy, for average running 
an engine is usually designed to give its maximum 
torque at a speed much below the highest at which 
it is capable of running, and further, the torque curve 
's invariably much flatter than the power curve. 
For instance, an engine designed to give its maximum 
power at 1,200 r.p.m. would give its mgximum torque 
at about 800 r.p.m., and from 600 to 1,000 r.p.m. the 
torque curve would show but very little variation, as 
indicated in the curves reproduced. For this reason it 
will be seen that it is quite practicable to discount to 





some extent the maximum tractive effort to be pro- 
vided on top gear, and instead of 135 lb. per ton we 
may safely take 115 lb. per ton when the engine is 
giving its maximum speed and power. This provision 
will ensure ample power to maintain the highest desir- 
able speed on the level, but when ascending a gradient 
of, say, 1 in 30, the engine speed will gradually drop 
to between 700 and 900 r.p.m., but its torque will 
actually increase up to a point with the reduction of 
engine speed, and tractive effort at the driving wheels 
will mount up to the 135 lb. or more required to climb 
the gradient, so that the engine will continue to pull 
well until the gradient is increased. It may then be 
necessary to change to a lower gear. Taking the fore- 
going values as the basis for calculation of engine 
power, the author has prepared a table which shows 
the power requirements for commercial goods-carrying 
vehicles of varying load capacities from one to six 
tons. 

The loads on the front and back axles of the respective 
types as given in the table are the averages for a large 
number of vehicles of various makes, and it will be 
seen that in no case does the load on the back axle 
fall below twice that on the front axle, and this 
condition only for the slowest class of vehicle. This 
circumstance explains why the use of four-wheel 
braking systems have not been so widely used on 
commercial vehicles as on private passenger cars, 
in which latter class the weight carried on the two 
axles is usually about equal, and in even the most 
extreme cases the proportion does not exceed three 
on the back and two on the front. This relative lack 
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of adhesion of the private car driving wheel tyres 
therefore, demands that use should be made of the 
front wheels for assistance in braking. The greater 
driving axle load of a goods-carrying vehicle by 
providing increased adhesion ensures that its two- 
wheel braking is practically as efficient as the four-wheel 
braking systems used on private passenger cars. This 
divergence from the subject of engine power will no 
doubt be excused because of the great interest at 
present being taken in the use of four-wheel brakes. 

Reverting to the table, it will be seen in line 6 
what horse-power is required at the road wheels to 
produce the tractive effort stated for the same vehicle 
in line 4 at the speed given in line 5. As, however, 
there is a certain loss of power in transmission from 
the engine to the road wheels, we must allow for 
that loss in determining the power of the engine. 
The efficiency of different types of gear varies greatly, 
but we should be safe to take 85 per cent. as the average 
over-all efficiency on top gear, this allowance taking 
into account losses due to clutch, clutch-to-gear-box 
couplings, idle-running gears, and shafts in the gear-box, 
propeller-shaft couplings, final-drive gears and axle 
bearings. The resulting brake horse-power values, 
when corrected for this loss, are given in line 7. These 
figures for engine power, although obtained by calcu- 
lation on the basis named, will be found in close agree- 
ment with the rated power of engines fitted by most 
well-known makers. 

With regard to the private passenger type of vehicle, 
it is probably equally true that its development on the 
lines which have brought improved thermal efficiency, 
is due to improvements in road conditions, although 
to some extent this development has no doubt been 
influenced by the incidence of taxation. One school 
of thought will argue that taxation has been the 
dominant factor in the development of the small-bore 
long-stroke engine, but the writer is of opinion that 
this line of advancement would have occurred, taxation 
or not, as improvements were effected in our roads, 
and conversely, taxation or not, the small-bore engine 
would not have been adopted had roads remained in 
their condition of 15 years ago. It is probably merely 
a coincidence that the system of taxation by cylinder 
bore, or fuel consumption, has assisted to encourage 
the development on the lines now generally followed 
in Great Britain and Europe, and has produced the 





present type much earlier than might otherwise have 
been the case. 

With regard to the fue] consumed by a vehicle 
engine, we are unfortunately more or less still in the 
hands of the petroleum producers. Strenuous efforts 
are constantly being made to secure greater economy, 
and to this end extravagant claims are being made by 
inventors of carburettors. Each day brings some 
new device, for which it is claimed that it will remove, 
or practitally remove, the item of fuel from the list 
of running charges. Most of these fail lamentably to 
equal the performance of many of the older types, 
and the promises of their inventors are never entirely 
fulfilled. None the less, there has been steady progress 
both with carburettors and with engine design, and we 
are now able to use grades of fuel which we considered 
inadmissible but a few years ago. Petroleum spirit, 
or mixtures of petroleum spirit and benzol, form the 
staple fuel for motor engines, and so far as commercial 
motors are concerned, it is a poor machine which fails 
to do 45 ton-miles of work per gallon of fuel, whilst 
the average is probably nearly 55, and instances of 
over 100 ton-miles per gallon are on record. Private 
passenger cars are not so good in this respect, but the 
reasons are not difficult to find. Their gross weight 
is usually much lower, and the work expended in 
overcoming wind resistance at the higher speeds at 
which they run is very considerable. Improved road 
conditions, however, have done much to economise 
fuel on all classes of vehicles, During the period 
1914-18, when it was imperatively necessary to con- 
serve our supplies of petroleum spirit, much interest 
was directed to the use of alcohol, and mixtures of 
alcohol with ether, benzole and the heavier grades of 
petroleum, and an exhaustive and comprehensive 
series of tests with such fuels was carried out by the 
London General Omnibus Company. These tests were 
of a two-fold nature; first bench tests were made, and 
subsequently a series of road tests were carried out on 
about 25 London omnibuses in public service. Briefly 
the results of the bench tests were as follows :—({a) The 
greater the percentage of alcohol the higher was the 
possible thermal efficiency for the same compression ; 
(6) the greater the percentage of alcohol, the higher 
could the pressure be raised with consequent rise of 
thermal efficiency ; (c) with high compression the ill 
effects of valve pockets was more noticeable with small 
throttle openings than with low compression. 

For the purpose of the road tests, the compression 
of the engine was.raised to 160 lb. per square inch by 
riveting aluminium’ plates to the tops of the pistons, 
and these plates were dome-shaped so as to follow more 
or less the contour of the cylinder head. The best 
all round results were obtained with a mixture of 7 
per cent. alcohol and 30 per cent. benzol, although a 
50 per cent. mixture gave quite good results. Extended 
tests in ar service with a 50 per cent. benzol- 
alcohol mixture showed the cost of running for alcohol- 
benzol fuel, over an extended period, to be 3-5d. as 
compared with 3-3d. for petrol on the same type of 
buses, these figures being based on the assumption of 
equal cost per gallon of the two fuels, the figure taken 
being 2s. 1d. The results were particularly encouraging 
and, given relief from excise restrictions, there is no 
doubt that the production of alcohol on a large scale 
would do much to reduce the fuel costs of motor vehicles 
for both private and commercial use. 

Table of Engine Power for Commercial Vehicles. 
Load Capacity. 














_ 1 1} 2 8 4 6 
Ton. | Tons. | Tons. | Tons. | Tons. |Tons. 
1, Front axle weight 
(tons) .. ne 2 1 1} 13 2 4 
2. Back axle weight 
(tons) .. “a 2 3 3} 5 6 8 
3. Total weight (tons) 22 3 5 62 8 12 
4, —— tractive 
— e ved epee 320 | 440 | 575 | 780 | 980 | 1,380 
peed es per 
re er. 19 17 15 14 134 11 
6. Effective horse- 
power at tyres ..| 16-2 | 20 23 | 20-1 | 35-3 | 47°5 
7. Brake horse-power 
of engine, allow- 
transmission 
efficiency at 85 p 
per cent. «| 19 | 28-5] 27 | 84°38 | 41-5 | 54-7 
8. Bore of suitable 
e (inches). . 3t 34 33 4} 4h 5 
9. Stroke of suitable 
engine (inches). . 5 5} 5t 5} 6 64 




















Another means of improving fuel economy which has 
been put into practice during the past ten years, is the 
use of aluminium-alloy pistons, thereby reducing the 
weight of reciprocating parts and conducing to marked 
increase in thermal ps + sn The use of such alloys 
for vehicles would not have been practicable had our 
roads continued to be as dusty as they were, because 
the fine dust would have been drawn into the cylinders 
during the aspiration strokes, and would have acted as 
a most destructive abrasive. To prevent its ingress 
to the cylinders most elaborate and cumbersome air 
filters would have been necessary, as they now are for 
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the ines of agrioultural tractors when working in 
the fields during the dry weather. 

Had there been no increase in the standard of user’s 
requirements, the general improvements which have 
been made in road construction and maintenance would 
have enabled us to use, for a given load, an engine 
developing approximately 18 per cent. less power than 
was required ten or twelve years ago. In spite of the 
higher standard of ability now demanded by users, 
however, improved roads have made it possible to meet 
those standards without any proportional increase in 
the total cost of running, although wages have doubled 
and in some cases trebled during the period of develop- 
ment, and the price of most consumable stores has 
increased. Tyre maintenance, which at one time cost 
as much as 4d. per mile for a four-tonner, is now 
down to about a quarter of that sum, and the six 
tyres of a modern London omnibus now cost for 
maintenance by contract not more than 3d. per mile. 
Pneumatic tyres are now commercially practically for 
goods-carrying vehicles, and on a two-tonner cost not 
more than ld. per mile. 

For the valuable information contained in this 
paper I am greatly indebted to Colonel Hacking, 
Secretary of the S.M.M.T., and also to Mr. George 
Watson, M.I.Mech.E., M.I.A.E., whose wide experi- 
ence in consulting and practical work enables him to 
put forward facts which are indisputable. The 
industry as yet has not recognised fully the valuable 
research and development work which Mr. George 


Watson in the last twenty years has been giving to it, | 


with very small remuneration to himself. 





A NEW HARMONIC ANALYSER.* 
By K. Noevuout. 
§ THERE are many kinds of harmonic analysers in 
use, but in small patterns they have generally a low 
analysing power, high analysing power being obtained 
only with very large instruments. The new analyser 


As the terms within brackets in the above expressions 
which contain y can be made zero, only the two elements 
sin 6 (or cos  @) and dy are required to be taken into 
account. The present instrument is an integrator for 


integrating { sin nody or f° cos nody. 

In this instrument the integration is achieved by 
relative motion between a horizontal plane moving 
in the direction of the y-axis and an integrating roller 
of the polar planimeter type, the shaft of which can 


p of explanation a skeleton diagram is shown 
in Figs.3 and 4. In this diagram all rotating shafte are 
denoted by chain-lines. A, and A, are wheels or rollers 
having the same diameter, fixed to a common shaft 
BB’. This shaft B B’ is supported by the two arms 
projecting from the main frame CC’. A straight 
groove D D’ of triangular section is cut on the upper 
face of the frame CC’ and another groove E E’ of 
the same sectional form on the lower face, both grooves 
being parallel to the shaft B B’ and serving to guide 
the carriage F. 








revolve in a horizontal plane. (See Fig. la). The 
roller is an ordinary integrating roller, the shaft of 
which lies horizontally and the steel roller A touches 
at its circumference a horizontal plane. B is the 
scale showing the angular position of A, and C the 
scale showing the number of revolutions of the 
wheel A. 

In Figs. 1, a, b, c, d the arrow-head shows the direction 
of motion of the horizontal plane touching the steel 
wheel A. If the relative position between the arrow- 
head and the shaft be as shown in Fig. la, then the 
wheel A will rotate so as to make its circumferential 
displacement equal to the displacement of the horizontal 
plane. At the position shown by Fig. 1 6, as the shaft 
coincides with the arrow-head, the wheel A makes 
no rotation. In general when the shaft makes an 











angle ¢ with the arrow-head (Fig. 1c), and the plane 
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devised by the author and described below is intended 
to obtain a high analysing power with a small and 
handy construction. 

It is well known that the mechanical construction of 
harmonic analysers is much simplified in using Henrici’s 
Principle for the integration. 

Let y= f (0), then the two Fourier’s coefficients 
ofjthe nth harmonics are 
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and b, = i ycosnO6dé6 
Thus, to obtain these coefficients, three elements 
y, sin n@ (or cos n@) and d@ are to be mechanically 
combined in one way or another. 
The expressions for the coefficients can be trans- 
formed by integration by parts, thus 


2 
a= 3 f 
ae 


ysinn@d@= 


° "2 9r 
=([-yat }?r ito | cosnody 
T n ine nw | @== 0 
3 (?* | 
bn = ycosn@d@ = 
™ Jo 
1 fy sinn@ 72 ae Sn! 
=[# ease oh sin nOdy 
7 n@ J@mQ nt JQ=0 











i 





* Paper read before the Japanese Society of Mechanical 
Engineers, June 19, 1924. 


9 


~s 


is displaced by Ay, the wheel A rotates so as to make | 
the circumferential displacement Ay x sin ¢. If we} 
take ¢’ for the angle between the shaft and the 
perpendicular direction to the arrow-head as shown 
by Fig. 1d, the circumferential displacement of the 
wheel A will be Ay x cos ¢’. 

The present instrument is so constructed that the 
horizontal plane can move only in the direction of 
the y-axis and ¢ (or ¢’) is always equal to the phase 
angle n @ at every point of the wave figure, the amount 
of rotation of the integrating roller will therefore give 


the value of the required integral i. sin n6dy (or 
cos nOdy). 
The whole mechanism of this instrument is arranged 


to provide the two principal motions above mentioned, 
i.e., the motion of the horizontal plane in the direction 











In using the instrument, itis placed so that the shaft 
B B’ is parallel to the y-axis of a wave figure to be 
analysed and the wave is then traced with the pointer 
W attached to the carriage F. During this operation 
the instrument as a whole will roll, by aid of the wheels 
A, and A,, in the direction of the abscissa, i.e., of the 
6 axis, owing to the # component of motion of the 
pointer W. Meanwhile the carriage F, which is fitted 
with a horizontal celluloid-covered glass plate GG’, 
will move along the grooves D D’ and E E’ in the 
direction of the Y-axis in consequence of the y-com- 
ponent of the tracing motion. 

The motion giving the relation ¢ (or ¢’)= 70 is 
obtained in the following way :— 

The shaft B B’ is firmly fitted, at its middle part, 
with a hard steel wheel H, having a sharp and finely- 
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toothed edge, serving as a friction roller, which rests 
on a ground-glass circular plate K having the vertical 
shaft J as its axis of rotation. When the instrument 
moves in the direction of the abscissa, the two wheels 
A, and A, will roll and in turn also the steel wheel H. 
Driven by the wheel H, the circular glass plate K will 
rotate about its axis J, and consequently a steel wheel 
L resting on K is also rotated about its axis ; another 
circular ground-glass plate N resting on the wheel L 
will be driven by L and revolve about its vertical axis M. 


TABLE OF CALCULATED AND MEASURED VALUES. 





























é 
Order of Bead hod 5 | 7 9 | n 13 | 15 17 | aom...h ve 

harmonics | | | 

Caleulated |+162-0) —18-00 | + 6-48 | — 3-31 | + 1-99 | — 1-34 | + 0-96 | — 0-71 | + 0°57 | — 0-45 | + 0-37 
ue | | | 

} | | a vw 

Measured 161-3, 17-90, 6-41 3-27 1:95] 1:37] 0-97| 0-70 | 0-59 | 0-45 | 0-36 
Value : | | | 

| | | | | | 4 

Unit = mm. 


of the y axis and the rotation of the shaft of the 
integrating roller to make ¢ (or ¢’) equal to né. 
Fig. 2 shows the general view of this instrument, 
which measures 10 cm. x 20 cm. x 35 cm.; it will 
be seen that the size is very small for an analyser 
capable of calculating high harmonics. 


For the 





Thus, through the train of the friction rollers H, K 
and L, the motion of the instrument in the -direction 
is transformed into the rotation of the circular plate N, 
and the horizontal axis Q of the integrating roller P 
fixed on N will rotate in a horizontal plane. ) 

As has already been explained the relative motion 
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between the horizontal glass plate GG’ and the 
integrating roller P evaluates the integral I sin noddy 
or I cos nOdy. Hence, if the circular plate N 


makes exactly one complete revolution in tracing one 
fundamental wave-length, the integrating roller will 


give the values of fF 7 sin Ody and f§™ 4 cos ody, 


and in a similar manner, if the roller makes » com- 
plete revolutions for one wave-length, the values of 


foro sin nody and {7% 9 cos nOdy are given. 


Therefore, in the present instrument, it is necessar 
that the rate of revolution of the circular disc N should 
be adjustable. For this purpose this instrument is 
provided with two adjusting screws R and S. 

The screw R can, parallel with B B’, drive a sliding 
block on which all the components K, L, N and § are 
mounted. The nearer the shaft J is brought to the 
wheel H by this sliding motion, the quicker becomes 
the rotation of the diso K. In the second place, the 
screw S can slide the support of the wheel L parallel 
to B B’, so as to set the wheel L in any position between 
the two disc-axes J and M. Any desired ratio of rota- 
tion of the dise N to that of the disc K may be obtained 
by bringing the wheel L to a suitable position. Thus, 
the rate of rotation of the disc N is doubly adjustable 
by the two screws R and 8. 

As the instrument in actual use has only one inte- 
grating roller, two operations are required to obtain a 
set of Fourier’s Coefficients A, and b, (i.e., f cos nody 
and f sinn@dy). In the one operation the integrating 


roller axis is made parallel to the abscissa at the start 
and in the other parallel to the ordinate. If rapidity 
is desirable, two equal integrating rollers with their 
axes perpendicular to each other may be used. 

The instrument having the dimensions stated already, 
gave the following range of application: The travelling 
length of the carriage F or of the tracing pointer W is 
30 em., so that all wave figures with a wave height 
(from the crest to the trough) of less than 30 cm. can 
he traced by one continuous tracing. The maximum 
workable height, however, is not limited to 30 cm. ; 
the analysis of a wave double this height being also 
possible, for waves containing only odd harmonics. 
this case, the analysis of thevhalf-wave is sufficient, 
so that the instrument is applicable for a total wave- 
height up to 60 cm. Generally, moreover, for waves 
having heights between 30 cm. and 60 cm., the figure 
may be cut by a suitable line parallel to the abscissa 
into two parts, and the required coefficient is obtained 
by summing up the indications of the integrator re- 
sulting from the two separate tracings along the upper 
and lower parts. 

This instrument can be adjusted to analyse wave- 
lengths from 0-5 cm. to 130cm. As the circular disc K 
and N have diameters of 7-6 cm., the distance between 
J and M is 4-2 cm., and the wheel L can approach 
to a distance 6 mm. from the axes J and M, the rotation 
ratio of the disc N to the disc K can range from } to 6, 
that is, 1 to 36. As the axis J can approach the wheel 
H to a distance of 0-5 cm. from 3-5 cm., so the rate 
of rotation of the disc K varies from 7 to 1. Combin- 
ing these two variations, we can so adjust one complete 
rotation of the disc N as to correspond to the displace- 
ment of the instrument in the @ direction, of from 0-5 
to 130 cm, 

From the above, it might seem possible to analyse 
the harmonics up to say, the 260th order (260— on) 
for the fundamental wave-length of 130 cm., but in 
reality the accuracy becomes very low for very high 
orders of harmonics, and the following figures show 
what is the practical range of harmonics to be analysed. 


Fundamental Wave The Highest Limit of 


Length. the Order of Harmonics. 
130 cm 35 
100 ,, 30 
SP i» 25 
20. ,, 20 
i 15 
| See 10 


For the testing of this instrument, the author 
analysed the isosceles-triangular wave shown by Fig. 5, 
which evidently contains odd harmonics only. This 
special wave form was chosen in the first place to deter- 
mine the instrumental error, as it is possible to eliminate 
a tracing error by guiding the pointer W with a straight 
edge, and, secondly, because in order to make a com- 
parison, with mathematical analysis, the test wave 
must be mathematically suitable. 

It is well known that an isosceles-triangular wave 


8H, 1 





contains xth harmonics having the amplitude —— Ko? 
rm ON 
where Plate height of the triangle, and 
n= lI, 3, 5, 


In the Table, page 876, the calculated values are 
obtained by putting H,= 200 mm. and n= I, 3, 5, 


Do 'deccues in ‘* x J. and the measured values are the 
Tv n 

mean of five measurements for each harmonics. 

This result shows accurately how the instrument 
works, notwithstanding its small size. 

In concluding this paper, the author wishes to express 
deep thanks to Professor Suehiro and to his colleagues 
in the Mitsubishi Research laboratory for their valu- 
able suggestions and assistance. 





DE LAVAL-WATSON OIL TESTING OUTFIT. 


A PARTICULARLY rapid and convenient method of 
testing the dielectric strengths of oils is available 
in the apparatus recently devised and constructed by 
Messrs. De Laval, Chadburn and Co., Limited, of 
Wellington House, Buckingham-gate, London, S.W., 
which it is proposed to describe briefly. In making 
any specific determination of the insulating property 
of an oil the operations to be carried out using this De 
Laval-Watson outfit are of the simplest character. 
Enough of the oil is poured into a thick glass con- 
tainer 6 in. long, 4 in, broad and 6 in. deep to cover 
two 4-in, diameter ball! electrodes. These are set at 
a fixed distance apart and are attached to two arms, 
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each of which passes through a side of the vessel. The 
latter is then placed on an insulated table, there being, 
included in the arrangement, two spring conductors 
engaging with those of the glass container. Current is 
switched on and when the breakdown voltage is reached 
it may be read on the voltmeter provided. 

The complete construction comprises a box-form 
angle-iron framework encased with sheet iron, into 
which are fitted a high tension transformer, an auto- 
transformer, a choke coil and a starting resistance, 
together with fuses and switches. The high-tension 
transformer is of the shell type, the core being built 
up of “stalloy” steel laminations each having a thick- 
ness of 0-018 in. The primary and secondary windings 
are concentrically wound about a centre limb, the 
secondary consisting of two identically similar sections. 
This complete transformer is contained in a galvanised 
iron tank and the high-tension connections are led out 
through two ebonite pillars fitted to the top of the 
transformer, the windings of which are oil immersed. 
Glass windows are fitted at the back and front in the 
casing above the transformer to permit the breakdown 
of the insulation to be seen. Arranged to work from a 
200-volt 50-cycle supply, the auto-transformer included 
in the set permits the use of any normal alternating 
current supply. When installing the set the correct 
tapping is selected to suit the main supply voltage 
available. 





Beside this auto-transformer is mounted a choke 
coil, accessible by removing one of the side panels 
of the framework. Of special design this choke control 
is so arranged as to ensure that under no circumstances , 
will the current to the transformer exceed 5 amperes. | 
Adjustment of the coil is performed by means of a large 
quick-running thread and wheel. One side panel forms 





a switchboard on which is mounted a voltmeter indi- 


cating in kilovolt root-mean-square values and reading 
to 100,000 volts. To the right a red pilot lamp is fixed 
indicating when glowing that the high-tension trans- 
former is in operation. Underneath this lamp is a 
three-way switch giving three voltage ranges and full 
load position for the transformer. A reference to the 
wiring diagram, annexed, will show how this is attained. 
Mounted directly below the voltmeter is the main 
switch arranged to close the circuit through a resist- 
ance, thus eliminating the possibility of surges in the 


line. On the left side of the board a main supply 
connection plughole is provided, above which is 
situated a fuse holder. A handle belgw the main 


switch controls the amount of resistance in circuit. 
The top cover of the apparatus is of sheet metal and 

i . Working in conjunction with this is a safety 
device consisting of a rod and spring contact which 
prevents the current being switched on while the top 
is open. A terminal on the housing enamelled red is 
provided to enable the whole to be joined to earth 
while in operation. The complete set measures 1 ft. 
6 in. square and is 3 ft. high, the weight being 2} cwts. 





CATALOGUES. 


Electric Lamps.—The General Electric em oF 3 
Limited, Magnet House, Kingsway, London, C., 
have issued a ae list of Osram gas-filled lamps in 
clear, white and coloured glasses. 

Wood Preservation.—A small catalogue dealing with a 
double cylinder for impregnating wood with preservatives 
by vacuum and pressure treatment is to hand from Mr. 
Grant B. Shipley, Century-building, Pittsburgh, U.S.A. 

Anti-vibration Material.—Mr. P. Van Den Haute, 
Mont-St. Amand, Ghent, has sent us a catalogue of 
“‘trichopiese,”” a material of hair felt for absorbing 
vibration. The catalogue illustrates its application to 
machinery, vehicles and buildings. 

General.—Messrs. Holman Brothers, Limited, Cam- 
borne, have sent usa copy of a handsome album of views of 
their works and products Mining and rock drilling, 
engines, haulage ~ and general millwright work, are the 
main subjects. 6 works are on a large scale and supply 
plant for foreign as well as for home markets. 

Electric Motors.—A new edition of their catalogue of 
induction motors of the squirrel-cage and slip-ring types, 
has been issued by the English Electric ant: 
Limited, Queen’s House, Kingsway, London, W.C. It 
includes new illustrations and additional technical infor- 
mation, and deals with a very full selection of hin 
ranging from 5 b.h.p. to 350 b.h.p. 

Boiler Firing—A catalogue of mechanical stokers, 
pulverised coal apparatus, air heaters, coal and ash- 
conveaing plant, &c., is to hand from the Underfeed 
Stoker Company, Limited, Aldwych House, London, 
W.C. 2, containing general illustrations, and a long 
list of installations supplied by the company, which may 
be inspected by intending purchasers. 

Electrical Equipment.—Several interesting catalogues 
have been received from the Westinghouse Electrical 
and Manufacturing Company, East Pittsburgh, U.S.A., 
including a general catalogue, leaf catalogues of volt- 
meters and trolley "buses, and a reprint of a paper 
by Mr. Henry S. Day on certain essentials in dipping 
and baking railway motor armatures. 

Electrical Machines.—Two new editions of catalogues 
received from the Metropolitan-Vickers Electrical Com- 
pany, Limited, Trafford-park, Manchester, give very 
clear well-arranged and fully-illustrated information 
relating to the latest developments of turbo-alternators 
and power transformers. The transformer catalogue 
includes sections on general characteristics, t of 
construction, three-phase core type transformers, . 
single-phase shell type transformers, special. types of 
transformers, tanks and methods of cooling. The 
turbo-alternator catalogue describes the design and 
construction of all the principal parts of these machines 
and contains a long list of plants installed or on order 
for service at home and abroad. 


Oi Firing.—Liquid fuel burning for marine and Jand 
boilers is the subject of a special catalogue issued by 
Messrs. Babcock and Wilcox, Pimited, Farringdon-street, 
London, E.C, 4. The three systems—atomising by 
steam, air and mechanical pressure—are clearly discussed 
and the necessary burners, pumps and general apparatus 
areshown. The firm supplies complete installations on all 
these systems and advises as to which is best in any case 
when the local conditions are known. Mechanical 
spraying is the more efficient and pooctealty the only 
one suitable for marine service and for very rapid steam 
— on land ; steam spraying is the es method, 
and often preferred where water is plentiful, but where 
water is scarce the air-pressure spraying is advantageous, 


Steam and Oil Engines.—Messrs. Robey and Company, 
Limited, Lincoln, have sent us four catalogues of engines 
of various types manufactured by them. One of the cata- 
logues deals with their enclosed-t portable engine, 
while another relates to crude oil Mun naa developing from 
8 h.p. to 50 h.p., with single cylinders, and from 24 h.p. 
to 280-h.p., with two, three or four cylinders ; portable 
engines made in sizes ranging from 6-h.p. to 30-h.p., 
are also fully described with tables of capacities and 
dimensions. A third catalogue gives particulars of 
uniflow steam engines of from 60-h.p. to 1,000-h.p., all 
of which are capable of sustaining heavy overloads. The 
remaining catalogue is devoted to electric - winding 
engines, giving a full description of the engine and drum 
and also of the safety devices which form so important 
a feature of these engines. 
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HORIZONTAL MILLING, BORING, DRILLING 
AND TAPPING MACHINE. 


HorwonraL milling, boring, drilling and tapping 
machines commonly fall into two categories. One 
class includes machines with traversing tables (usually 
compound), while the other embraces large tools with 
Pe a work tables and a traversing column. In both 
classes the saddle carried by the column is capable of 
vertical adjustment or automatic traverse on the 
column slides, while the arrangement of speeds and 
gears makes the machines suitable for the large range 
of work implied by the somewhat cumbersome name 
allotted to this class of tool. 

For many years Messrs. Kendall and Gent, Limited, 
Manchester, have included in their specialities various 
types and sizes of horizontal milling, boring, drilling 
and tapping machines, and the accompanying illus- 
tration shows one of their latest designs. This machine 
will be seen to be of substantial construction, and is able 
to carry out heavy milling and boring without vibra- 
tion. As will be seen, the tool is of the fixed table and 
traversing column type. A feature is the feed arrange- 
ment for milling or quick traversing the. upright and 
saddle, whereby it is possible to traverse the upright 
along the bed by power and at the same time move the 
saddle up or down by hand to follow an irregular 
facing when milling or vice versa, viz., self-acting the 
saddle on the upright and working the column, by 
hand, along the bed. This is accomplished by having 
two independent sets of shafts, gears, &c., one to actuate 
the column and the other effecting the motion of the 
saddle on the column. For certain milling operations 
this combination has beem found to be indispensable, 
and the firm have, therefore, decided to incorporate 
this feature in all future machines, 

The spindle, 44 in. diameter, has a traverse of 36 in. 
for boring and drilling and a vertical and horizontal 
adjustment of 6 ft. by 8 ft. respectively ; either of the 
latter may be altered to suit particular requirements. 
All change-speed and feed gears are carried on the 
saddle and are of high carbon steel running in oil-tight 
casings, nothing appearing outside the saddle except 
the levers and hand wheels necessary for manipulating 
the various motions. All motions can be operated 
(including the changing of spindle speeds and feeds), 
whilst the workman is standing on the platform, thus 
enabling him to keep the work constantly in view. 

The drive is by a 12-h.p. constant-speed motor, 
through friction clutches to gearing on the saddle. 
There are 18 changes of speed, varying from 10 r.p.m. 
to 230 r.p.m. in either direction. When tapping, pro- 
vision is made for running the tap back at three times 
the tapping speed, this being accomplished without 
causing shock to the working parts. The reversing 
motion to the spindle is obtained through powerful 
friction clutches. Milling feeds are available in nine 
changes, varying from 1 in. to 6 in. per minute, while 
the feeds for boring and drilling have six changes. 
Quick power motions are also provided for the vertical 
and horizontal traverses to assist in setting the work. 
The actual machine now illustrated and described above 
is geared for accurate milling, drilling and tapping and 
medium diameter boring and facing with spindle speeds 
from 10 r.p.m. to 230 r.p.m. 

The machines can be supplied in various sizes, ranging 
from 4 in., 4} in., 5 in. to 6 in. diameter of spindles. 
They are also made, when required, with slower spindle 
speeds for boring larger diameters. The spindle 
speeds for the machine corresponding with that men- 
tioned above would be 5 r.p.m. to 180 r.p.m.; when 
made in this form no motion for the quick return of 
the tap is supplied. 

These machines are constructed to withstand con- 
tinuous heavy duty, all the gearing being of steel and 
all shafts of high carbon steel and of large size, running 
in long gun-metal bearings ; these features, combined 
with the handy arrangement of the control handles, 
constitute a very high-class tool, which, as our illus- 
tration shows, is very workmanlike in appearance. 
Portable machines on similar lines are also made, with 
tackle for lifting, fixed on the top of the upright. 





Rarip InsTactaTion oF Borer Piant at Batu.— 
A notable achievement in, rapid boiler construction 
and installation has just been completed by Babcock 
and Wilcox, Limited, for the Bath Corporation. At 
the beginning of last October the Electricity Depart- 
ment found themselves in difficulties owing to delays 
in connection with their building work, in consequence 
of which the new steam plant which they had arranged 
for could not be installed. Under these circumstances 
the engineer, Mr. Francis Teague, got into communica- 
tion with Messrs. Babcock and Wilcox, who prepared a 
scheme showing the possible installation of a 25,000-Ib. 
oil-fired boiler in a corner of the existing boiler house, 
a complete equipment of burners, tanks, pipe connections 
and other details being included in the scheme. The 
order was placed on October 20, and Messrs. Babcock 
and Wilcox completed the installation by midnight 
on December 4. The following day the new unit took 
over the town load, and is now in regular service. 





HORIZONTAL BORING, DRILLING AND TAPPING MACHINE, 


CONSTRUCTED BY MESSRS. KENDALL AND GENT (1920), LIMITED, MANCHESTER. 




















Tse InstiTvuTE oF PatTenters.—Lord Askwith has 
consented to be President of the Institute of Patentees 
for the year 1925-26. 





ARTIFICIAL LIGHTING.—We have received two excellent 
pheneecnnee of the turbine shop of the Brush Electrical 

ngineering Company, Limited, of Falcon Works, 
Loughborough, one of which was taken, at 2 a.m., with 
the aid of ‘‘ Maxlume ”’ reflectors, supplied by Messrs. 
Veritys, Limited, of Victoria Works, Aston, Birmingham, 
and the other at 2 p.m. in the afternoon, by daylight. 
The similarity of the results attained in each case is 
remarkable and testifies to the success of the reflectors 
used. 





Swansea Metra Excuance Report.—The Market 
Report issued on December 16 by the Swansea Metal 
Exchange states that, while there is very little new 
business being transacted in the tinplate department, there 
is a slight improvement in the number of inquiries for 
price quotations. At a recent meeting of manufacturers 
it was decided that the Stabilisation Committee should 
continue in existence for another year. Despite only 
moderate demand prevailing for galvanised sheets prices 
remained unchanged. 





University CoLtLeGE ENGINEERING Socrety.—The 
annual dinner of the London University College En- 
gineering Society will be held at the college on January 26, 
1925. Sir Alexander Kennedy, who was Professor of 
Mechanical Engineering from 1874 to 1889, will preside, 
while his successor, Professor T. Hudson Beare, who 
occupied the position until 1901, will also be present. 
Past anu present members of the Engineering Society 
who wish to attend the dinner should apply for tickets 
to Mr. R. B. Winton, Hon. Secretary oF the Engi- 
neering Society, at the college. 








THe Surveyors’ InstituTIon.—The annual country 
meeting of the Surveyors’ Institution for the year 1925 
will be held in Liverpool from June 24-27. The Daniel 
Watney travelling scholarships, under the jurisdiction 
of the Institution, have been awarded to Messrs. E. P. 
Weller, Professional Associate, University of Bristol the 
author of the paper on agricultural costing recently read 
at the Institution, and Mr. H. I. Richmond, Professional 
Associate, Dinams Estate Office, Llandinam, Mont., the 
two candidates who headed the list in forestry at the 
Final Examination in March last. 





StanparpD Keys anp Kryways.—The British En- 
gineering Standards Association has just issued Publica- 
tion No. 46, Part I, 1924, ‘‘ Tables of Dimensions for 
Rectangular and Square Parallel Keys, Keyways and 
Key Bars.” Comparing these tables with those in the 
original Publication No. 46, 1909, it is evident that the 
range of sizes for which each key was recommended has 
been reduced. Explanatory notes and diagrams accom- 
pany the tables in the new specification, which may be 
had from the B.E.S.A.. Publications Department, 28, 
Victoria-street, London, S.W. 1, price 1s. 2d. post free. 





STEEL anD Iron REPoRT.—With the approach of the 
Christmas holidays trading in iron and steel has become 
almost negligible, but the feeling at the weekly meeting 
of the London Iron and Steel Exchange on December 16 
was optimistic regarding the prospects of business 1m 
the New Year. A fair amount of inquiry is beginning to 
come forward from overseas markets. ‘There has been a 
slight weakness in pig iron quotations, but producers on 
the North East Coast and some of the Midland makers 
are well sold into the early months of 1925. Japan has 
been purchasing steel sheets, but Indian buying has 
been hampered by the heavy duties recently imposed 
on material of this class. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
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abstract, 


a telescopic pa, a be the other member 10c of which is pivotally 
mnected to 12 of the switch casing. The members 
10b, 10¢ are rambensed ood by and acted on by a compression sprimg 10. 
The longitudinal axes of the crank 4 and levers 7 are arranged 
at _ an to bat —— such k= ey yr < . b ngs on 
one side of a ve plane g throug e axis of the s 
3 when the switch is cl rod per on the other side Niract hee 
the switch is’ fs any while is en point of the telesco 
element is disposed in the vertical plane and directly beneath the 
axis of the spindle 3. The cams 9 have terminal abutments 
9a, 9b so arranged on opposite sides of the spindle 3, and in 
operative engagement with the s 8 as to ensure a ” positive 
action — the opening and ee operations prea the 
coved pee fail to act. Assuming that the contacts are in the 
ae the action of break contact is as follows :— 
Upon the initial rotation of the s: 8 by the handle 18, the 


he | levers 7 move about the spindle 8 asa pivot intil the lost motion 


he spindle 3 and the lower end of the arc-shaped slot 13 





Specification is, in each , unless the 
Potent hes soeth sot tohen'the word * Sealed” is Lah aye 
give notice at the Patent 0; 


° Specification, 
to the grant of a 
Patent on any of the grounds Imentionsd tn the Acts. saunilias 


AGRICULTURAL APPLIANCES. 


221,978. H. McLaren, Leeds. Disc Cultivators or 
Harrows. (4 Figs.) October 26, 1923.—The invention relates 
to disc cultivators or harrows. ‘According to the invention, the 
cultivator or harrow is provided with stationary devices extending 
across on each side of each disc at a distance from the edge equal 
to, or exceeding the depth to which the discs are to penetrate the 
ground, these devices being such as will act also as guards 
prevent loose straw or tr: reaching the shaft or axle carrying 


Figs. 











(221,978) 


the discs. The device consists of a trough A secured to the 
frame B of the cultivator or harrow, the trough A being trans- 
versely slotted at a for the passage of the lower portion of the 
dises C (secured to the shaft ¢ in any suitable number) so that 
the edges of the slots a act as scrapers for both sides of the 
discs C and the trough A acts,also as a d to prevent loose 
straw or trash from wrapping round the shaft or axle ¢ carrying 
the dises C. (Accepted October 1, 1924.) 


ELECTRICAL APPARATUS. 


221,866. The Cable Accessories Company, Limited, 
Tividale, Tipton, ry A. Crawford, Tividale, Tipton. 
Electric Switches. ha A a 19, 1923.—The invention 
relates to electric akan of ti make-and-break type 
The contact blades 2a, 2b are be arms la, 1b saounted 
to rotate upon a main operating spindle 3 into and out of contact 
with spring contacts. Mounted upon thejspindle- 3 between 











the arms 1a, 1b is a T-shaped crank 4 havinga head 5. A lever 7 
ne 
sha slo’ whic! e spindle 3 passes. lever 
7 is pivoted at one end to the head 5 of the crank 4, the other 
= pace levers being or together A 4 a spindle 8, whose 


to | opening descri' 





is taken Any noes the $y error he 8 is moved about the spindle 3 
as a fulcrum bearing against the terminal abut- 
ment 9a of ne os Ls pad 9 Pinto cars in which it bears 

the other terminal al og HA a continued 
rotation of tlie indies 3, t ble gn bears against th 
abutment 9b and raises the blade ped me arms, if fone be, 


without ‘the’ 

broken. Aen the initial such action, the spring is 
compressed by the abutment 9a until the » he erin 8 — over 
the Toad centre of movement, “thereupon 10 comes 
into operation and effects the trvakitig acti action between 
the contact blades 2a, 2b and and thet, respective contacts. The 
pe oe nag of closing the switch corres aS ae to the operation of 

bed. (Accepted October 1, 1924.) 


221,838. The British Electric Plant Company, Limited, | extend righ 


Longcarse, Alloa, and A. W. Ma Longcarse, 
Dynamo Electric Machines. (2 .) April 16, 1923.— 
The invention relates to the ventilation or cooling of dynamo 
electric machines of the totally enclosed type in which ee 
air from the surrounding atmosphere is circulated throug 

passages in the stator core. In accordance with the eeestion, 























there is provided in the body of the — hI number of circular 
tows of — slots 2 spaced apart a radial direction 
through whi a heric air is iaptelled” by a@ fan 3 secured 
to the rotor shaft 4. end brackets 5 enclose the rotor and serve 
to isolate the passages 2 from the interior of = machine so that 
these ~~ are su oo with cooling air only from the 
atmosphere. soap ictober 1, 1924.) ; 

221,844. ‘s V. Higgitt, London, and The Eastern Tele- 
graph Company, Limited, London. Electric Motors. 
(4 Figs.) May 17, 1923. —The invention has for its object to 
obtain an intermittent rotational movement of a shaft by means 
of the action of an electromagnet upon an armature. A disc a 
of iron is mounted upon a shaft b. Loose upon the shaft on 
both sides of the disc'a are armature members c, d, formed as 















































(221844) 


radial arms, each arm normally being held by a tension spring ¢ 
against an adjustable stop (conveniently screws f mounted 
on a fixed pillar g). Adjacent the armatures c, d, and embracing 
the disc a, are disp the two limbs of an electromagnet h, 
the arrangement jane such that the armatures c, d are capable 
of rotation about the axis of the shaft b between the limit 
imposed by the fixed stops f, f and the limit imposed by the 





le faces of the electromagnet limbs. Under conditions when 

e electro is not energised, the disc and its shaftTare 

free to rotate and the armatures , are held against. their 

ps by ae eee cinematic nm energisation 

of the electromagnet the reralting " miagietic field will cause the 

© armatures c, tima: bathe the a by moving 

axially, if necessary, and at the same e will cause them to 

rotate about the shaft b, beg ge whee A onde BR «da 

through a certain = ve to the limits 

above. Upon cessation of the magnetising current 
et , the attraction 


in the electro between the arma- 
tures c, d and the magn @ faces will cease and the armatures 
warn Sees tee one ee Sens be Ges ,¢. This 


movement of the armatures, however, aan impart 
any movement to the disc, epee the adhesion between them and 
the disc will have ceased with cessation of the magnetising 
current. (Accepted October 1, 1924.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


221,911. William Beardmore, Lord Invernairn, West- 
minster, London, and A. E. L. Choriton, Wes 
Internal Combustion Engines. (4 hay July 
18, 1923. —The invention relates to the construction and arrange- 
ment of a bearing member between the piston and the connectin; 
rod, and, thereto, the member is so porwr re 
and arranged that = whole of its lower surface is available as 
a surface. beage (ape ided for insula’ the 
bearing member from n the 1 heat o: ote piston: The piston A has 
two diametrically opposite inward pond jections Al formed in such 
@ manner as to leave external recesses A2 in the piston wall. 
Deating member B is ia the form of @ gudgeon pin of 
wT cylindrical shape and ‘has a length sufficient = 
t across the available s) within the piston skirt A 
The w ay pate of the pin B is cut away at both ends to ioe 
flat surfaces B1 where it can be secured to the piston A. The 


gudgeon pin is disposed within the piston in such a manner that 


Fig. f. 


Fig. 2. 





its two flat surfaces B1 lie below the two internal projections Al 
on the piston A, and is secured to these projections by means of 
studs B2, which extend through to the external recesses A2 and are 
rig in ition by means of nuts Bi in the recesses 
ween the lower surfaces of the projections Al and the 
foi surfaces Bl are disposed blocks C of heat insulating m ae. 
these blocks having grooves C! cut in their lower surfaces to form 
air gaps, thus further obstructing the passage of heat from the 
iston to the gudgeon pin. Further air «dy 7 also be provided 
y drilling the blocks 5 with transverse The connecting 
rod D D is formed at its upper end to engage ‘vith the gudgeon ws 
and is shaped to correspond to the cylindrical portion of 
2 This shaped part D1 extends for the whole length of the 
lower surface of the pin and has conn it a narrow strap 
2 engaging with the short cylindrical upper surface of the 
ae eae a the tee cut-away Sortie (Accepted 
October 1 


. LIFTING AND HAULING APPLIANCES. 


222,034. Lobnitz and Co., Limited, Renfrew, and H. O. 
Bedgood, Renfrew. D Line Excavators. (6 Figs.) 
egy J 25, 1924.—The invention relates to what are at 
fi holt ” ‘excavators. eae oui the I the ead of 

1 0 mee Ines ones e ay e end o; 
the boom or jib and so connected unite the it can swing 
freely both laterally and Iongitadtaally of the Bac the bucket 
is provided with a == or parallel hoisting rope 21, which passes 
—* oe ley 22 carried on the end of the boom 6 and 
thence to the hoistin, aes The pulley 22 is mounted on a pin 
23 in the block 24 which has ti wat y arms 24a, 245 and 24¢, the 
block being made up of two side plates joined together. A 


























4 S2 
(222034) 


riveted pin 25, provided with a ayy connects the two _ 
24e and prevents the duplex rope 21 leaving the pulley. The 
block 24 is connected to the boom 5 by a connection com 
a block 26 pivoted to lugs 28 depending from the boom, the bl 
tg ng projectin g trunnions upon which are pivoted the arms 
lock 24. In this way the block 24 is free to swing 
both neta and laterally of the m.so that it can 
readily accommodate itself to a change in position of the bucket 
Felatively to the boom. In order to make the suspension of 
the hoisting pulley more stabie, without ‘dctascling from oa 
freedom of movement, it is also connected to the boom by 
arms 24}, which are pivotally jointed by pins 32, 34 toa shackle 
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31 secured to the fixed eye 30 at the end of the boom. The 
shackle 31 is pivoted at its lower ends by means of the pin 32 
to a block 33 (see . 8) provided with a pin or tr ion 34 
journalled in bearings in the arms 24b. The ends of the trunnions 
34 are reduced and screwed at 35 and are provided with washers, 
nuts and split pins. It is obvious the age ag joint permits the 
pulley to swing laterally with regard to the boom, while, when 
the pulley cwings longitudinally about 29 the shackle 31 can 
work freelv in eye 30. (Accepted October 1, 1924.) r 
-1 221,969. E. Graham, , and W. Chipperfield, Old 
Southgate. Jib Cranes. (3 .) October 13, 1923.— 
The invention refers to a jib crane, particularly suitable for 
same on a machine and for removing 
the work therefrom when finished. The jib crane, 
the invention, comprises a jib arm 2, one end of which is mounted 
to revolve on the upper end of a fixed vertical standard 1 


8 
from which it exte laterally, and carrying adjacent to the 
nder 3. The cylinder 3 con- 


6 of which is formed with gear 

tends through the upper end cover of the cylinder. 

A pipe 6 conveys pressure fluid through a cock 7 into the base 
of the cylinder, and a eock-operating rod 9 is fitted, extending 











from the coek towards the outer end of the jib arm 2 and carried 
therefrom. A hand lever 11 on the cock-operating rod 9 fulfils 
two offices, namely, to operate the cock 7 and to swing the jib 2 
about the axis of the standard 1 to a desired position. Upon 
the rise of the piston 4 in the cylinder 3 the gear teeth of the 
piston rod 5 engage and operate mechanism carried by the jib 
arm, by which, ugh the medium of a chain or cable, the work 
or weight is lifted. In a preferred construction, a revolving 
shaft 13 is mounted in bearings on the jib arm 2, a pinion 12 on 
the shaft engaging the teeth of the piston rod 5, while a drum 
14 on the outer end of the shaft carries a chain or cable 
fitted with a gripping device to engage the article to be raised. 
(Accepted October 1, 1924.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


222,058. David Brown & Sons (Huddersfield), Limited, 
Leckwood, Huddersfield, A. Sykes, Lockwood, Hudders- 
field, and H. E. Kitchen, Lockwood, Huddersfield. Gear 
Cutting Machines. (3 3.) May 19, 1924.—The invention 
has reference particularly to the feeding of the cutter or cutters 
towards the blank to increase the depth of the cut. 1 is a cutter 
head carrying the cutter (not shown) and mounted on an anchor 





slide 2 movable on ways 3, 3 towards and away from the blank. 
It is to the moving of the cutter head 1 relatively to the slide 2 
on which it is mounted that the invention relates. According 
to the invention, a shaft 4, Fig. 2. driven at a speed suitably 
proportionate to that of the cycle of the cutting operation is 
provided with an eccentric 5 adapte:| to give swinging movements 
toa lever 6. The lever 6 carries a pawl 8 adapted to engage the 


THE 


T wi 
“4 lever 21 operated continuously throughout The cutting operation 


| chamber. 


END OF 


teeth of a ratchet wheel 9 mounted on a shaft 10. This ratchet 
w carries a series of adjustable dogs 11 s; a) circum- 
ferentially at appropriate distances. These dogs serve to divide 
the total de: cut into a series of steps as will be apparent 
later. Fast upon a shaft 13 is a lever 14 adapted to be actuated so 
the in the direction of the arrow by an abutment 

15 when the latter is moved by the passage thereunder of one of the 
dogs 11. Also fast upon the shaft 13 is a lever 16 (see Fig. 3), the 
~he arm of which carries a block 17 adapted to co-operate with a 
ber 18 ited loosely upon a shaft 19, and which will be 
referred to as the interrupter. This interrupter has a projection 
181 adapted to be engaged! by the block 17, and a second projection 
182 adapted 1 is carried by a 





to engage a pawl 20. This 


by an eccentric 23. The pawl 20 engages the teeth of a ratchet 
wheel 24 fast on the shaft 19, when itted to do so by the 
interrupter. the time the abutment 15 is not Lins 
actuated by one of the dogs 11, the block 17 e es the projection 
181 of the interrupter and causes the projection 182 to hold the 
pawl 20 in an inoperative position, so that it makes its movements 
idly and without engaging the ratchet 24. When, however, the 
shaft 13 is rocked by the passage of a dog 11 under the abutment 
15, the block 17 carries around the interrupter and moves the 
projection 182 clear of the pawl 20, itting the latter to 
operate on the ratchet 24 and step shaft 19 round. Fast upon the 
shaft 19 is a change gear 25 which meshes with a change = 
26 fast on a shaft 27, and this shaft 27 carries worms 28, 28 which 
mesh with worm wheels 29, 29 fast on vertical shafts 30, 30. It 
follows that during the time the ratchet wheel 24 is being stepped 
around by pawl 20, the shafts 30, 30 are rotated by an amount 
dependent upon the period of rotation of the ratchet wheel 24 
and upon the ratio of the change gears 25, 26. Each shaft 30 
has fast upon its lower end a cylinder 31 provided with an eccentric 
ey 32, and these pins 32 rotate in blocks or dies 33, 33 which 

t in slots formed in the anchor slide 2 at right angles to the ways 
3. The cylinders 31 work in bushes 34 carried by the cutter 
head 1, and it follows that as the shafts 30 and, consequently, 
the cylinders 31 are rotated, the effect of the eccentric pins 32 
is to move the cutter head longitudinally upon the anchor slide. 
(Accepted October 1, 1924.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


220,348. N. E. McClelland, London. Steam Boilers. 
(3 Figs.) April 13, 1924.—The primary object of the invention 
is the removal of sediment and scum from steam boilers, 
but the invention is also applicable to evaporators, juice 
clarifiers and similar apparatus. The method ado is 
to produce an internal or local circulation of the contents of 
the boiler, lead the stream thus set up through a settling 
or collecting chamber, and expel the collected sediment at 
such intervals as may be found necessary through an outlet, 
such as a blow-off cock, in communication with the collecting 
chamber. The means whereby this method is carried into 
effect constitute the invention, and these means comprise, in 
combination, a liquid circulator A of the pulsating type which 
produces an intermittent discharge of liquid drawn from a 
comparatively cold region of the container in which it is sub- 
merged, and a collecting or separating chamber B into which 
the pulses or surging discharges from the circulator are delivered, 
preferably at a point above the level of the liquid in the boiler. 
This chamber is provided with means, such as an arrangement 























Gl 
(220,348) 


of baffie plates or a diaphragm, for arresting the velocity of the 
stream from the circulator A and facilitating the separation 
of the sediment, and with an outlet E for the water or other 
liquid above, at.or below the level of the surrounding liquid. 
The lower end of the separating chamber B is cc ted by 
a pipe F with a blow-off cock or with a chamber Gi tightly 
enclosing the inside end thereof, the cock being situated preferably 
at or near the lowest point of the water space of the boiler or 
the like. The discharge pipe from the circulator A to the separ- 
ating chamber B is provided with a vent pipe H extending up- 
wards to obviate stoppage of the pulsating circulator if, through 
neglect, mud is allowed to block the water outlet of the separating 
This arrangement, it is also found, enables the 
pulsating circulator to work faster. One or more scum pans I at 
the level of the liquid in the evaporator or boiler, and connected 
by a pipe or pipes J with the sediment discharge pipe F, enables 
the scum, if any, to be drawn off and discharged with the collected 
sediment when the latter is blown off. (Sealed.) 


221,003. A. W. Bennis, Little Hulton, Bolton. Furnace 
Grates. (8 Figs.) June 1, 1923.—The invention relates to 
furnace grates of the type in which means are provided to pre- 
; Vent leakage of hot gases from a furnace into the ash-pit at 














THE ONE 





chain grate and, dt the same time, prevent 
e ash-pit into the combustion space of the 
a 


the back of 2 mo 

leakage of air from 
furnace. According to the invention, what ma 
dum: bridge or sealing device 2 is provided ly across 
the furnace slightly above the level the chain grate 1 with 
the object of banking up the fuel and clinker on the back end 


The sealing device comprises a number of detach- 


of the grate. 
fee gong on @ girder 3 


able refractory elements 2. These are 
= chi — pe ape med Leet ot = the poe 4. 

e er 3 su &@ number of pegs or hangers 5 projecting 
_ the atom a on which the refractory blocks 2 can be 
slid. (seate..; 


220,984. C. M. Hadwen, London, and Ferguson Super- 
heaters, Limited, London. Mixing Valve. (3 Figs.) 
May 23, 1923.—The invention relates to mixing valves of the 
type having a number of inlets by which two or more gaseous 
fluids under pressure can be admitted to the interior of the valve 
casing, which is provided with a single outlet for the mixture 
of such fluids. In accordance with the invention, the improved 
mixing valve comprises a casing 1 having opposed inlet passages 


¥. 


NI f\ 
NY 
Ay 


BSS 


GLLETLD TSSLTG, 


ZZ Vp 


4. A spindle 25 is ted to rotate 
in the casing 1 between the inlet passages 2, 3 and has a cam. 
or eccentric 26 thereon. The spindle 25 is rotated by a handle 
80. A valve 20 is associated with the inlet passage 2 and a 
flow regulator 21 is associated with the inlet 3. The 
flow regulator 21 is so constructed or arranged that it is incap- 
able of completely closing the passage 3. The valve 20 and 
flow regulator 21 are in contact with and operated by the cam 
or eccentric 26. (Sealed.) 





2, 3 and an outlet p g 





Automatic SUB-STATION FOR THE LONDON UNDER- 
GROUND Rattways.—The automatic sub-station installed 
at Burnt Oak, on the Edgware extension of the Hamp- 
stead and Highgate Railway, which was illustrated and 
described in our issue of August 15 last on page 227, was 
the first sub-station of this type to be put into service 
in this country for traction work. It has now been in 
operation for about four months, we understand, without 
the occurrence of a hitch or fault of any kind, and this 
fact has doubtless influenced the decision of the company 
to install an automatic sub-station for operating the 
Morden extension of the City and South London Railway, 
which is now under construction. Contracts have 
recently been placed with the Metropolitan-Vickers 
Electrical Company, Limited, for the rotary converters, 
transformers, switchgear, &c., for two sub-stations for 
the Morden extension line, and one of these sub-stations— 
viz., that to be erected at Balham—will be of the auto- 
matic type; the other, at South Wimbledon, will be 
manually operated. The Balham automatic sub-station 
will be controlled from South Wimbledon, and will contain 
three 1,500-kw. rotary-converter sets, as compared with 
two 1,200-kw. sets installed at Burnt Oak. The South 
Wimbledon sub-station will be equipped with three 
1,200-kw. rotary converters and the necessary auxiliaries. 
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Patents and Trademarks.— 


Patent your a Trademark your fo 
Advice, handbook and free.—B. T. KING, 
0.1.M.B. (Regd. Pat. Agent, nt, Gi B., U.S.A. and Can ) 
146a, Queen Victoria Street, E.C.4. 38 yrs. refs 

Phone : 682 Central for full information. 1209 
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AUCTION SALES. 





Wreatley 7 Kirk, Price , & Co. 


(Hstablished 1850), 


Valuers 
AND AUCTIONEERS OF 1875 
BNGINEERING WORKS PLANT AND STOCK. 
46, WATLING STREET, LONDON, K.C.4. 
16, ALBERT SQ. 26, COLLINGWOOD ST. 
MANCHESTER. NEWCASTLE-ON-TYNE. 
Telephones and Telegrams at each Address. 








FOR SALE. 





l Vertical, age Cornish, Launch, 
Bo ers, Field-tubes, er Hester Also 
Air Recelversand Peed water @ — Apply 
GrantHaM Borter & Crank Ltd., Grantham, 





verhead Electric T'wo-ton 
RUNWAY (New) FOR SALE, Herbert 
Morris, cage operated, packed as jist delivered, 
230 feet with one bend, approximate height 28 feet. 
With or without 3 phase Motors 220 volts. 
Mégnificent plant... Will sell at.25 per cent. sacrifice. 
~Apply, C. L. STIFF & CO., LTD., Slag Breakers, 
Bast Ardsley, near Wakefield. F 672 





or Disposal, one No. 12 
‘*Nateco” MULTI-SPINDLE DRILLING 
MACHINE, furnished with 12 in. Round Head, 
/ oN for 12 Spindles but yey with 10 Spindles 
on 1s arranged for Single Speed in the head only 


+ 





CHARLES GRIFFIN & CO., LTD., PUBLISHERS. 


«"» Norz.—All prices are net, postage extra. 





IN TWO VOLUMES, SOLD SEPARATELY. 
THE METALLURGY OF STEEL. 


By F. W. HARBORD and J. W. HALL. 
VOLUME Il. Seventh MKdition. Revised 


— PD. i-xii . 545. throughout. Reset. Pp. i-xv +553. Fully 
32s. : 


METALLURGY. 


By F. W. HARBORD, A.R.S.M., ete 
a An ——e and excellent revised edition.”— 


Illustrated. 32s. 


MECHANICAL TREATMENT. 


By J. W. HALL, M.Inst.C.E., etc. 
The standard British work,”—Zngineer. 





In Medium oy Cloth. In Cloth. — Enlarged, and Re-written. 


CADMIUM : 


ITS Re LLURGT: 7 oes RTIES AND aes. 


wn’ ceuatt =i be the vade mecum of most of 


the users of = most interesting metal.”— * A most valuable encyclo lia ae well as a 


guiding text-book.”— Metal Industry. 


Fully Illustrated. 21s, 


ELECTRO-METALLURGY. 
By W. G. M‘MILLAN, F.I.C. 
Revised by W. R. COOPER, M.A., B.Sc. 





With 195 Photomlerographe, 
Deena: and Figures. 10s. 


THE MICROSCOPIC ANALYSIS 
OF METALS. 


By ea OSMOND. Edited by J. E.STEAD, 





“This remains supreme.”—Chemical World, ‘* A very valuable and useful boo a Magineer, 


In Medium 8vo, Cloth. Pp i-ix+ 238. With 
. 6 Illustrations, including 10 Plates. 25s. 


LOW TEMPERATURE 
CARBONISATION. 


By 8. N. WELLINGTON, A.M.1.E.E., hip 
and W. R. COOPER, M.A., B. 





Revised throughout and largely re-written. Fully ee 258. 


CALCAREOUS CEMENT 


THEIR NATURE, MANUFACTURE AND ‘USES. 
y G. R. REDGRAVE, Assoc. Inst.C.E., and CHARLES SPARK MAN, F.I.C. 1971 
= Written by two of the greatest living authorities on Cement.”—Local Government Journal. 





London: CHARLES GRIFFIN & CO., Ltd., 12, Exeter Street, Strand, W.C. 2. 


























‘THE MICROSCOPE,” 

A Simple Handbook by Coyrap Beck. 
‘“* Everyone who wishes to use his Microscope 
as a scientific instrument will certainly 
well advised to get a copy.’ 


‘*THE MICROSCOPE ”’ Part II. 


‘*A book that can be very sincerely recommended 
as covering a very difficult and complex subject.” 


2/6 or by post 2/8 


R. & J. BECK LTD., 68, CORNHILL, LONDON, E.C, 





An Advanced Handbook by Conran BEcK. 


wery. ORE, 
7/6 or by post 8/- 2426 











otherwise generally as per Manuf: ers’ 
specification. Im good working order. Can be 
one ey op intment at STERLING TELE- 
HONE ELECTRIC CO., LTD., Dagenham, 
ies. G44 


Plundstone Hypsineering 


Service LA. 


WARWICK ROW, COVENTRY. 
Phone: 845Coventry. Wires: Blundstone, Coventry, 


SPECIAL BARGAINS. 


RE-CONDITIONED AS NEW IN OUR WORKS 
AND SUPPLIED WITH OUR GUARANTEE, 


AUTOMATICS. 
2 each 00 and No. 2 BROWN and SHARPE. 
leach 1} in., 23in. and gin. CLEVKLAND “A.” 
2each 12 in. and 13 in, Four-spiudle GRIDLEYS. 
1 each 2} ‘in., 3t in. and 4}in. Single-Spindle 
GRIDLsYS 


BORING MACHINES. 
1ERNAULT Duplex Cylinder. 
1 HOLROYD Duplex Cylinder. 
3 - a Du _ Vert. Mills, WEBSTER AND 


Fyne MACHINES AND BROACHERS. 
14ft.é6in. JONES& SHIVMAN Sensitive Radial. 
13 ft. 0 in. High-Speed ** CORONA. 

1 One-spindle HERBERT B.B. Drili (Plain). 

227 in. JONES & SHIPMAN Heavy Duty; 
Sliding Head, tapping reverse, No. 4 Morse. 

1No. 3 JN LAPOIN E Double Broacher. 

ow 4 9 as Broacher. 


GEAR CUTTERS AND SHAPERS. 
1 No. (A SUNDERLAND Gear Planer. 
136 in. FLATHER Automatic Gear Cutter. 
1LE. j KUNE Tooth Rounder. 
3 No. 61 FELLOWES Gear Shapers. 





GRINDERS. 
-. 4 BLANCHARD Surface Grinders, Floor 


5 1g he + in. NORTON Crank Grinders (NEW). 

110 by 72in. NORTON Plain. 

110 by 96 in. NORTON Plain. 

110 by 24 in, LANDIS Universal. 

1 a tH in. PRATT & WHITNEY Surface 
irinder, 

1 VAN NORMAN Internal Grinder. 

2 WALKER Surface Grinders. 


MILLING MACHINES. 

2No. :B (Heavy) BROWN and SHARPE Plain. 
iLUDWIGLO i Ad Vertical, 60in.by l4in.,S.P.D. 
11} ROCKFORD 
No. 32nd 4 CINCINNATI Plain. 
1No. 3 HENDY NORTON Gatverml. 
1 No. 2H PARKINSON Pia! 
Fae. 2 KEMPSMITH Pile. 

1 No, : KEMPSMITH Universal. 


Race LATHES 
ok CANS, TURRET, AND CENTRE LATHKS. 
fach No, 2 and 4 WARNER and SWASEY 
F Capstans and No, 24 Turret. 
coe: 4 HERBERT Capstans, all Geared. 
i 0. 3 ERBERT Combination. 
9} in. DENHAM Surfacing and Boring. 
_18in. WARD Capstan § S.PD, 
6 I in. i in, and 2in, LANDIS Screwing 
chines 
T4in. [ANG Rotary Cuttin, of Machine. 
6 -  BXADRORD gine 
a E 
; aw: - oo ey ADDITION 
CK LIST and Prices on application. 2490 
Inspection cordially invited. 














—— 
TO CLOSE A TRUST. 


r Sale, as a Going Concern, | 4 
and ENGINEKRING WORKS, 
situate in Yorkshire, adapted for the Manufacture 
of all “oe = Boiler, Tauks, Air Receivers, Steel 


Werke comprise, Boiler-making, Flue and 
Fitting Shops, Boiler Shed and Sheds, and Offices. 
The Site contains an area of 7320 square yards, 
or thereabouts, and is freehold. 
apply to Messrs, 
& SON, Chartered Accountants, 
G@ 749 | Offices of ENGINEERING. 











NEARLY OUT OF PRINT. 


Crown 8vo. Cloth, 
By Post 4s. 6d. 


, with numerous Diagrams. 


STATICALLY 
INDETERMINATE 
AND THE 
PRINCIPLE OF LEAST WORK. 


BY 
HAROLD MEDWAY MARTIN, 
Wh:Sc. 


STRUCTURES 


n: Offices of ‘‘ ENGINEERING,” 35 & 36, 
Bedford Street, Strand, W.C, 


Belt Fasteners, Various Makes, 
FOR SALE.—E. V. HASLAM, Engineers‘ 
anaes ll, Holly Avenue, Newcastle-on- yne. 

: 8634.  Teleg : Evhaslam, Newcastle. G 251 


['wo New Sets Triples, 10 in. 
H.P., 163 ta 263 in L.P., and 18 in, Stroke. 
Built under Llo: 
One New OC. ro. Bn ne, ll p- H.P., 24 in. L.P., 
and 16 in. Stroke, t as dba 
One New C.8.0. in. P., 26in, L.P., 18 in. 
Stroke. Built Lloyd’s. a on Delivery. 
WILLIAM BURRBELL, Marine Engineer 
_ Southtown, mat Yarmouth. . ¢é $71 








Fo Sale, Railway Wagons.— 
Any number up to 75 dead buffer low-sided 
ip tenner DUORS CH SIDE FALLING FULL 
LENGTH, for internal works mee. only, inside 
measurements about l4ft. 6in, 4 Tit. Oin. by 
1 ft. 6in., go springsandtyres, All until ney 
in the exclusive employ of the Cardiff amar, A 
until acquired by the Great Western Railway Uo. . All 
at East Moors, Cardiff, higeg load. Every facilit 
afforded for inspection. Price to clear, pain 
numbered, lettered in italics and loaded into Rail- 
way Wagons at Cardiff, £18 each. About 17 have 
spring ae one end, £2 extra. For full 


rticulars a 
PTHE WORKS SUPPLY ©O., LTD. 
mar Cymric Buildings. Cardiff. Geil 


for Sale or to Feu in Whole 


OR PLOTS. 

68 ACRES OF GROUND AND tp merng 

suitable for works, at Inchinnan, on the main 

OE ae ain length 390 th by 180 fk. height 
One bui C) . by . 

48 ft. to pre ae of brick and steel, lit from 

roof, contains approximately 37,500 sq. ‘tt. floor 





ies tr? in several bays, 33v ft. as at the 
longest part 258 ft. broad, heig ¢ one part 24 ft. 6in. 
to eaves, other part 16 ft. to eaves, Ptah. of 
brick and steel, lit from sides and roofs, grano- 
lithic floors, mechanically heated, contains 
approximately 83,000 sq. ft. a space. 
One building 320 ft. long b t. broad, heigh: 

16 ft. 9 in. to eaves, with small be athe 50 ft. by . 
structure of brick and steel, granolithic Ph hag lit 
from sides and _ roof, mechanically heated, 
approximately 53,000 sq. ft. floor space. 

leetric power is laid into each of these buildings 
from the Clyde Valley Power Station, also water 


supply. 
ver further particulars Fs Age 
WHARING & MARTIN, ters, 180, Hope Street, 
Glasgow. ri 2346 


Mechinery, Pla Plant, &o. 


Set of THREE-THROW H HYDRAULIC PUMPS, 
by Leeds Engineering Co., 4 in. rams, 12 in. stroke, 
1500 lbs. pressure, driven by 130 H.P. D.C. Motor. 

Set of HORIZONTAL THRBH-THROW HY- 
DRAULIC PUMPS. 34 in. rams, 12 in. stroke, 150( 
ibs. working pressure, by Hy. Berry & Co., Ltd, 

Set of TWO-THROW BELT DRIVEN HYDRAU- 
LIC PUMPS, 1} in. 4 in. stroke, 1500 lbs. 
working pressure, by Hy. ip. bens & Co., Ltd. - 

Worthington HORIZONTAL DUPLEX DOUBLE 
ACTING PLUNGER PUMP, ring pattern, 16 in. 

cylinder, 83 in, plunger, 10 in. stroke, 

NEARLY NEW STEEL LANCASHIRE BOILER, 
30 ft. by 9 ft., reinsurable at 100 lbs. working steam 
— complete with steam and furnace fittings, 
° 

LANCASHIRE BOILER, 30 ft. by 7 ft. 6 in, 
diameter, reinsure 120 Ibs. pressure, 

FOUR MARINE WATER TUBE BOILERS, by 
Yarrow, Ltd., each 4000 sq. ft. heating surface, 
reinsure 200 lbs. pressure. 

Four 2 ft. gauge Steam LOCOMOTIVES, 130 to 
160 lbs. pressure, cheap, for immediate clearance 
from site. 

TWO 2ft. GAUGE 4-60 SIDE TANK LOOO- 
MOTIVES (Bagnalls), cyls. 9in. by 12 in.; new 1917 
and in splendid condition, 175 lbs. working pressure. 

Practically new 4-cwt. LOCO. ELECTRIC 
CRANE, (Taylor & Hubbard), with fixed jib; 21 ft. 
radius; 4ft. 8gin. gauge; 7 B.HP. Motor, 440v., 
40 per. 

Six 2-ton STEAM TRANSPORTER AND JIB 
CRANES, 21 ft. radius (Ransome & Rapiers), almost 
new ; 100 lbs, Spencer Hopwood Boilers. 

STEAM AND ELECTRIC DERRICK CRANES, 
reg 10 ton capacity, with mast, guys, sleepers, jib, 
etc. 

SEVERAL HUNDREDS OF TANKS, rectangular 
and circular, 10 gallons capacity upwards. 


[[Thos. W. Wd, L4 


ALBION WORKS, SHEFFIELD, 2433 








MISCELLAN EOUS. 


P. & W. Maclellan, Ltd., 


OCLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVEBY DESCBIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices: 129, Trongate, Glasgow. Od 8547 


Registered Offices: Clutha House, 10, Princes 8t., 
Westminster, 8.W.1. 








seneeaia ail 


die Generators for Direct 


Coupling. with spare armature, 500 Kw., 
(500 volts, 330 K.P.M,, D.C., compound wound, 
faboepoles by G.E.0. Kxcellent condition and low 


som —JENNINGS, West Walls, Newcastle-on- 
G 684 


Fingineers and Machinists’ 
SINESS FOR SALE. Sstablished five 
years in oon N.W. Good connection, Capital 





required £1500. Alternatively, one fr. se sme would 





remain if i was dress, G 691, 








W. @. BAGNALL.E 


STATrEORD 


BUILDERS OF LOCOMOTIVES 


Weighing from 3 to 60 tons, for any gauge of 
Highest-Class Workmanship and Materials. 
MAKERS OF 1596 


Ti 0, Cane Wagons. 
eg fiteh: es, &c. : 
See Illustrated eed pare oo Dec. 19. 
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TURBO: PUMPS 


for High and Low Press 
Hydr. Installations, Water! Turbines, Pi 
Lines, Zoelly Steam Turbines. 


ESCHER WYSS &CO., 8.A., sugincers, 
20, Grosvenor Gardens, London,§.W.1. 49/24 
Tel.: Vic, 9120. Tele: Hswysco-Sowest Lon. 














THE 


CLEVELAND 
BRIDGE «np 


ENGINEERING CO., Lro. 


Specialists in the Design, Manufacture, 
and Erection of Bridges, “Girders 
Roofs, Warehouses, and ali classes o 
Iron and Steel Constructional Wor 


Heao Orrice AnD Works— 


DARLING TOWN. 








TH “BEE” GOVERNOR 


(EASTWOOD S PATENT) 


ron MAXIMUM PRODUCTION 


Governor makes the same R.P.M. at every position of 
Governor sleeve. 


The Engine is under AUTOMATIC CONTROL at full speed, at 


all loads from the moment the sleeve moves on starting up 


The value of Output of 2 To 10° due to constant 
Factory is increased BY o maximum speed 
maintained with full or reduced Boiler pressure and 
partially loaded Engine. 


Less wastage of material; all parts enclosed; fewer 
breakages; fewer stoppages of machines; better quality 


of products. SENSITIVE. DURABLE. 


waxces THE UNIVERSAL VALVE 


& CuemicaL Accessories Co., 
DUDLEY HILL, BRADFORD. 


Telegrams; “Became” Dudley Hill. ’Phone: 56 Dudley Hili. 
LONDON AGENTS: Raymond Gill & Company, 
92, Victoria Street, London, S.W. 1. 2305 
T< Tel. {Victoria 2534. Tele. : ‘‘ Raymongil, Sowest, London.” 








JACK’S CRANES 


ALEXANDER JACK & Co., Lti., 


Whitegates Works, 
Motherwell, Scotland. 2103 


See Illustrated Advertisement every fourth week 


Makers of EFFICIENT 


~ FOUNDRY PLANT 


THE CONSTRUCTIONAL ENG. ,CO., itp. 
CHARLES HENRY STREET, BIRMINGHAM, 


See advert., page 82, Dec.19. 9877 


PURE _ 
WATER 
BY THE 








——— 


HENRY SUES Ut, EAWGETT, PRESTON &CO. race 


Makers of E cael tote, LIVERPOOL e ried rice, | COLD STORAGE CIOE MAKING PLANT 
ConTRACTORS TO THE ADMIRALTY 4ND WAR OFFICE. H. J. WEST & CO.. Ltd 
Steam and Electric Codes used: A1, A BO (Ath & Sth Kdns ) and Western Unton (“ Universal” and “ Five Letter” Bditions,) | |i... 
Travelling Cranes. LONDON OFFice: 70, VICTORIA STREET, S.W.1. 2-74 Grays Inn Rd., London, W.Ga 


Shunting and Magnet TRADE MARK—‘ CYCLONE.” 7 





Cranes a Speciality. 
Navvies, Grabs, &c. 








COCHRANE . 


CLYDE’ 
PUMPS 


WATERWORKS, 
SEWACE WORKS, 
CONDENSERS, 
DISTILLERIES, 
MARINE CIRCULATING, 
MINES, ETC. 


Iustrations and full 
particulars can be 
ebtained on application. 


JOHN COCHRANE 
(BARRHEAD) 


1774 
LIMITED, 
BARRUEAD, near GLASCOW. 
ESTABLISHED OVER 70 YEARS. 








SUGAR MAKING PLANT of all 
kinds. Oomplete Factories Supplied. 
SEA-WATER DISTILLING PLANT. 
DISTILLING and EVAPORATING 
PLANT for all purposes. 
HYDRAULIC BALING PRESSES. 
Sole Makers of CYCLONE and GRID PRESSES, 
and of Fawcett’s High Density Presses and 
Pumps for packing Cotton, Jute, Wool 


Hides, &c., of any required density and 
weight of bale. 


EXPLOSIVES PLANT. 
NITRATE-MAKING PLANT. 
MARINE and STATIONARY 
ENGINES and BOILERS. *™” 
PUMPING MACHINERY for 
Towns Water Supply. 
COPPERSMITHS and BRASS 








** Watson-Faweett” Hydraulic **Cyclone” Press, 


FOUNDERS. 


Aerial Ropeways. 


BRECO System. 


BRITISH ROPEWAY ENGINEERING 
co., LTD.. 2119 
34, FENCHURCH STREET, E.C. 


ENTWISLE « CASS, L?.. 


Engineers, BOLTON. 


For CENTRIFUGAL PUMPS 
AIR COMPRESSORS, 4 
TGHES, (SEAR NG, 
GA theo. up fo 19 TONS, 
BLEA onine. DYEING & PRINTING 
ACH: INERY. 1192 











CENTRIFUGAL 


CCRD & HIGH SPEED ENGINES 


CS Last weeks issue.” 
DRYSDALE é ce te Yorer. 











DRILLING & BORING SPECIALISTS. 














KITCHEN & WADE, HAENGLAND. 





DRILLING, BORING, 
TAPPING & STUDDING 


MACHINES. 


From 3’ 0” radius up- 
wards. (4’ Hlustrated). 
Made with low base or box bed. 


Additional Tapping Spindle 
Model. 


WORKING 
CAPACITIES. 


CAST IRON, from 
solid iin eas 
STEEL, from solid 12° 
BORING ... -... 6” 
TAPPING, Whit. ... 2’ 


We make a full range of 
machines for various duties. 


Send for Catalogue. 
2504 


Telephone: Telegrams: 
1673 Halifax. KAW Halifax. 


Code: Marconi International. 





LEEDS, ENGLAND. 


LONDON 
OFFICE, 

sage org st 
. SW. 1. 








‘LARGE STOCK READY 
\ FOR IMMEDIATE DELIVERY, 











@ 
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** ENGINEERING ’’ CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS. 
The MAY EDITION, in compact book form, is NOW READY, and may be obta ned gratis from the Publisher. It also contains the sae Addresses, Codes and Telephone 
Numbers of our Advertisers, and Glossaries for the use of Foreign Buyers in French, Italian, Spanish, and German, 
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WILLCOX’S “JOINTITE” 


COMPRESSED ASBESTOS 


JOINTING 


high ay 9 
Oils, Acids, 
Ammonia, 


WILLCOX’S HAND SEWN 


LEATHER BELTING 


Made from centres of fully- 
stretched primeselected Ox 
hides in our own factory. 








“PENBERTHY” PATENT 


INJECTORS 


AUTOMATIC RESTARTING, 
also AUTQ-POSITIVE. 


Dependable for high, medium, 
or low pressure boiler feeding. 
Sales exceed one million. 
LARGE STOCKS—ALL SIZES. 


Write for Lists. 


W. H. WILLCOX & CO., Ltd., 
32 to 38, Southwark Street, LONDON, S.E.1. 


GEORGE ELLIOT & CO., LT -TD., 
MAKERS OF ALL DESCRIPTIONS OF WIRE R 


LANG’S LAY WIRE ROPES 


Office: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. 


For 
Steam, 
Alkalies, 


etc., Joints. 


Economical in _ use. 
Plain or Graphited. In 
sheeting or joints cut 
to template. 


Also 


PACKINGS 


of every 
description. 


- 





Also Hair, Cotton, 
Balata, &c., 
BELTINGS, 

and 

Willcox “ Balatite” 

(reg. trade mark) 

Balata Belting. 









































LANG’S LAY WIRE ROPE WHEN WORK. 


Worm Repuction Gears 


ANY POWER AND RATIO 


LANG'S LAY WIRE ROPE WHEN NEW. 








Agitator Drive for Chemical 
Works—Combined Inverted 
and Vertical Worm Reduction 
Gears transmitting 12 HP. 


rk at 760 to 6 R.P.M. 


We specialise in the Design and Manufacture of Worm and Spur Reduction 
Gears for all Industrial purposes. 

Standard Reduction Gears (Worm and Spur) in a wide range of sizes. 
Special Reduction Gears to Customers’ requirements. 


Ask for Reduction Gear Booklet G121. 


ROFTS «o™* Ly. BRADFORD 


YORKS - ENG. 
Office: 46, Cannon Street, E.C.4, 


Manchester: 42, Deansgate. 


BV ypaiirihhes. >, 


Crofts’ Standard Worm Reduction Gear 
with Motor and Bedplate complete. 
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BRADLEY = CRAVEN," 


peu ead ah WAKEFIELD. 


PIONEERS OF STIFF PLASTIC 
BRICK MAKING MACHINERY. 











BRICKS PRODUCED BY OUR LATEST IMPROVED 
MACHINES ARE OF UNEQUALLED STRENGTH AND 
FINISH. READY FOR IMMEDIATE DELIVERY TO KILN, 


—wa No. 1 “STIFF- DU AS TIO BRICK-MAKING MACHINE, 
Output 1000/1200 per hour. 


We also bulld a larger Machine (No. 2 size) for 1800/2000 per hour. 


HIGHEST OUTPUT: HIGHEST QUALITY. 


06325 
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TT 


MAAGGearin 1g 


Has the advantages of silence and thorough reliability, even under 
the most adverse conditions. 

It is ideal for electrically driven compressors, pumps, haulages, cranes, 
winches, or any other drive when the service is especially severe. 

Of the pair shown, which are for a Colliery Haulage Set, the 
pinion is nickel chrome steel, case hardened, and accurately ground 
on the flanks of the teeth. For full details of Maag Gearing write :— 


Tn Hy 


'GEORGE ANGUS “Cl? 


| St. John’s Works, Newcastle-on-Tyne, and Bentham. Yorks. | 
Angus Gear Works, Walker- -on-Tyne 


ith HEL 
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THREE CYLINDER LOCOMOTIVE BUILT FOR THE SOUTH MANCHURIAN RAILWAY. 


Weight on Driving Wheels, 194,000 pounds; Weight of Engine, 263,500 pounds; Three Cylinders, 22} by 26 inches; Diameter 
of Driving Wheels, 54 inches ; Boiler Pressure, 180 pounds ; Maximum Tractive Power, 56,000 pounds. 


TELEGRAPHIC ADDRESSES 


Locomotive, New York City. Sivad, London, England. 
Thaine, Lourenco Marques; Port, East Africa. 


AMERICAN LOCOMOTIVE SALES CORPORATION. — 














NEW YORK CITY. 
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MEI: 

TWIN-SCREW, STERN -WELL ,BUCKET HOPPER DREDGER “SULINA™ | D eB EF D G | N G { LA N ’ a 
af | CONSTRUCTED FoR MESSIEURS COMMISSION EUROPEENNE OU DANUBE “f 


¥| 
Lo nn apes Ee sae SF ees | TO THE LARGEST DIMENSIONS AND CAPABILITIES. 


PATENT CUTTER HOPPER DREDGERS 
DIPPER DREDGERS. 
FLOAT ING CRANES. 
ROCK BREAKING PLANT wnoperwater). 


Hopper Barges, Screw Steamers, Side and Stern Paddle Wheel Steamers, 
3 Tug Steamers, &c. 
iNew Buckets, Links, Pins, Gearing, &c., supplied for existing Dredgers. 


agp & FERGUSON, LTD., 


Shipbuilders and rahe senate PAISLEY, N.B, 
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TELEGRAMS: “* PHOENIX, PAISLEY TELEPHONE No: PAISLEY 2648, 04.1263 
Laaébe Office: 91, VICTORIA ST,, WESTMINSTER, S.W. 1. Established 1878. 
TELEGRAMS: ‘ DREDGERIA, SOWEST, LONDON.” TELEPHONE No.: VICTORIA 6894, 
— a 
THE BRITISH SPECIALISTS. (ONADMIRALTY WAR DEPT. AND COLONIAL LISTS.) 
3325 
od LEATHERS COMPANY LIMITED ALTRINCHAM. 
ttt 
TiN 
J 
or 
* e 
‘ Stillson Pipe Wrench 
MADE IN CANADA. 
. Choose the right tool. You cannot expect a cheap, inefficient wrench to hold and turn rusted pipe 
id or fittings. It’s bound to slip or break. 
a Williams’ Stillson Wrench is dependable; it is made for heavy duty. Drop-forged from special steel, 
carefully hardened and tempered, its sturdy strength is proof against the knocks and strains of hard 
service. The tough teeth retain their sharpness; they ‘‘ bite” instantly, yet release readily. 
For grip, power and endurance, choose Williams’ Stillson. Wood and Steel Handle patterns—eight 
sizes, 6 to 48 inches. 
= “The Wrench People ’’ 
wn} Export Office: ST. CATHARINES, London Representative :— 
Benj. Whittaker, Ltd., 
wes NEW YORK, U.S.A. ONT., CANADA. 56, Ludgate Hill, E.C.4. ae 
TERANSPORTATION PLANT. 
Form 6152. 
Built in Lengths Fixed and Portable 
16 to 39 ft. — Conveyors with 
Metallic Belt for 
Elevating 8 to 20 ft. ; P 
Abrasive Materials. 
Capacity to 100 
Tons per hour. 
Fr 1541 
2310 ; PB 








~ | THE RITCHIE-ATLAS ENGINEERING CO., arias worxs, rempte, cLascow. 





ENGINEERING. 


[DEc. 26, 1924. 





—— 





— — 








J.P. HALL & SONS. Lid. 





HALL FEED PUMPS 
are to be found in most of 


the Leading Power Supply 
Undertakings in this Country. 


Turbine Driven Centrifugal 
Type; 


Tandem Compound 


Single Cylinder Direct Acting 
Pumps. 


OIL PUMPS. 


GEAR DRIVEN PUMPS. 


Etc., etc. 


Od 6387 








PETERBOROUGH. 


ese 





LE 





WE ALSO 
MAKE 
Closed Circuit Air 
Coolers, Wet and 
Dry Air Filters, 
U nic Steam Trap, 
Valves, 
Separators, 


STEAM RAISING, 





WORKSHOP HEATING, ETC.,, 





FROM INDUSTRIAL REFUSE :— 





MELDRUMS LIMITED 


FORCED DRAUGHT FURNACES 


Centrally heat a big Housing Scheme in Manchester, 
burning unriddled domestic refuse—no coal used. 
They burn more anthracite duff than has ever been 
burnt before and give big steam output. They burn 
the finest of coke breeze, sawdust, etc. 


REFUSE DESTRUCTORS : the one shown 


below burns 120 tons per week of wet spent tan and, 
with a little breeze, gives all steam requirements of 
a Tannery. 

Other similar Furnaces at Shipyards burn over 50 tons of 
sawdust, chips and general refuse per 24 hours, and give 
departmental steam requirements, heat Works, etc. 
Where no steam is required, our Standard Steel Cased 
Destructors and Water Heaters heat buildings, drying 
sheds, glue kettles, etc., etc. 


1968 


Lists 106F & D 
give much 
information. 


TIMPERLEY, 


MANCHESTER. 


NEAR 





| y tae 
ig aes at 
ee 
} . 











The COOLING 
OF WATER 


is the special business of the Premier Company. 
Whether the problem is large or small we have 
20 years’ experience at your service. 


We can show you coolers of every description 
and for all purposes. 


Natural Draught Towers. 
Forced Draught Towers. 


Open Type Coolers. 
Spray Coolers. 


We invite your enquiries : 


PREMIER 


COOLER & ENGINEERING CO., LTD., 
Shalford Nr. Guildford Surrey. 


oe a 
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SPENCE-WILD 


(PATENT) 


THRUSTLESS WORM & SPUR 


REDUCTION GEAR. 


—~ 


A few of the advantages gained by this Reduction Gear are:— 
High efficiency; Large speed reductions in a 
minimum of space; Silence in operation; Perfect 
lubrication ; Longevity and Reliability. 
Write for our Leaflet No. 24 B fully describing and illustrating He 
adaptability to various forms of drives. 


— <> > 


NECHELLS. BIRMINGHAM 


TELEPHONE : CopEs: TELEGRAMS: 
BIRMINGHAM A.B.C. (5th Ep.) 


East 208. Lizser’s & BENTLEY’s. 


@ 


Biewsscwast. HAIDA 


HoT IMUM NNUAL MUU TTT 
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HARDWOOD 
FILE HANDLES. 


Strongly Ferruled. Deliveries from Stock. 
BRITISH MADE. 


O/C 


We pay Carriage, 12 gross 
lots for Cash with Order. 


Made up in equal quantities of the following 
| Assorted Sizes: 
34" to 5" long x 4"; £" and }" ferrules. 


A ARGE CONTRACTS SPECIAL QUOTATION. 


CAXTON WOOD TURNERY CO., 


MARKET HARBOROUGH. 


Per 


Gross. 





2304 








CIRCUMSTANCES 
MAY ALTER CASES 


BUT 


SAFETY 
IS ALWAYS 
ESSENTIAL. 
REYROLLE 
SWITCHGEAR 


SAFE & SURE. 


TS ne epee enero "Ty 


RE VRODUE 




















is of interest 
to us. 


Wee your pumping propo- 
sition may be, there is a “ Sunturbe” 


Pump to meet your requirements. 


Let us place the experience of our expert 
pump engineers and the facilities of our 
Metallurgical Laboratory at your disposal.” 


No matter how small or difficult the 
proposition may be, it will receive exhaustive 
study with a view to satisfying, to the 
minutest details, your demands. 


We shall be pleased to send illustrated 
catalogue containing useful . dato. 


J STONE\s-COMPANY LTD) 


Deptford, London S.E. 14 


Engineers for nearly a century. 


























MAKERS OF 


ALL KINDS OF 





VENTILATING xo SMOKE SHAFTS 


ALSO 


METAL PLATE WORK, 








F. BRABY & Co., Ld. 


HEAD OFFICES 


DEPTFORD 
GLASGOW 


352-364, Euston Road, N.W.1. 


and at 


LIVERPOOL 


FALKIRK 


BRISTOL : PLYMOUTH 
BELFAST & DUBLIN. «125 
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IE's. A.& P. STEVEN, LTO. 


GLASGOW. HYDRAULIC » SCREW 
«ce et LIFTING JACKS 


BLACKFRIARS, S.€.1. 


a ALSO 


peeps . CRAB WINCHES, PULLEY BLOCKS, RAIL BENDERS, 
| PUNCHING BEARS, BOILER PROVERS, ETC. 
Pras WRITE FOR LIST No. 37. 
Birmingham : 2146 
HARRY ASTBURY, 


DAIMLER HOUSE, 
PARADISE STREET. 



































Paint Spraying 
Equipments. 


OR painting’ all kinds of Iron and 

Wood Structures, Wagons, Buildings, 

V.achinery, Ships, etc., the Aerograph 
Method will effect a considerable saving of 
time, with improved f:nish, The Equipment 
will apply all kinds of Oil Paints, Enamel, 
Yarnish or Bitumen Compounds. 
Specification and price of Equipments will 
be gladly forwarded on request. 
Our illustration shows the Aerograph Sprays 
at work on Vauxhall Bridge, London. 





YOUNGS, 


RYLAND STREET WORKS, 


BIRMINGHAM. 





THE AEROGRAPH Co., Ltd., 
? Inventors and Pioneers of Spray Painting. 


43, Holborn Viaduct, London, E.C.1. (Dept. E.). ee 
Tel: 
HOL BORY 041-2795. 

































c. IsLER’Ss 
IMPROVED TUBE WELL & DRIVING APPARATUS 


As supplied to H.M. War p-Mae, Office and other Governments. 


Rapid System for obtain- b N It \4 Any kind of Surface 
ing Large or Small | | \*® Pumping Machinery and 
Supplies of Water from \ Power is adaptable. 


‘* Alluvium ”’ or soft for- 





mations, net through 
Rocks or Solid For- 


. These Tube Wells were 
mations. 


\\ extensively used in 
Series of “Tube Wells ” Abyssinia, Egypt, Meso- 
can be coupled together, potamia, and by our 
enabling Large Supplies Expeditionary Forces. 
of Water to be drawn ; 
from extensive areas. 


Specially recommended for 
All. Repetition Work, Elec 
trical Fittings, Telegraphic 
Apparatus, Motor Parts, 
Screws, Machining and 
other purposes. 




















Also Artesian 
Bored Tube 
No better \" Wells. 
system 
for Irriga- 
tion can be . ‘ {3 lca: ' All kinds of 
adopted, as : ° «fo P : Pumping 
the outlay is Machinery. 
moderate = ff 5 : 

and the ree % a= =f - oa = — x 
sults are La) ee ee 

obtained ex- =< // Sx es \\=2 Registering 
peditiously. 2a Fess . ——— ceo = Turnstiles. 


gi ian and Consul 
Cc. ISLER & CO. Ltd. Sim Ratincere, 3: 
ARTESIAN WORKS, BEAR LANE, SOUTHWARK STREET, LONDON, S.E. 1. 


COME TO H.M. WAR OFFICE ay. 
:: CROWN AGENTS, INDIA OFFICE, &c. 


Telegrams—“‘ISLER, LONDON.” Telephone— HOP 4460 {8 lines). 
BIRMINGHAM : 68, Summer Row. LEEDS: 210, Wetiincton Sr, And at LIVERPOOL. 








FREE CUTTING WITH UNIFORMITY. 


We are also Manufacturers of Bright 
Steel Nuts and Bolts, Engineers’ and 
Joiners’ Tools, Malleable and Grey 
Iron Castings. 


THE STEEL NUT & JOSEPH HAMPTON 
LTD., 



































sraphic 
Parts, 


MITY. 
Bright 
5’ and 

Grey 
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BUCKTON 


TESTING MACHINES 


from 5 tons to 1000 tons capacity. 





50 TONS VERTICAL SINGLE LEVER TESTING MACHINE. 


JOSHUA BUCKTON. Co, Lo, 


MACHINE TOOL MAKERS. 


LEEDS, ENGLAND. 


ESTABLISHED 1843. 


Cable Address :—'‘ BUCKTONS, LEEDS.” 
Codes: A.B.C. 4th & sth Edition. 


INCORPORATED 1886. 


A 1, New Business, Bentley’s Complete Phrase. 


1285 

















rene, 


What counts 
most in good Washers ? 


The surface of a washer is all important and 
must be of consistent cut to ensure full 
efficiency. 


Hambee Washers and the “‘surface 
that matters” are accurately 
machined and gauged to the finest 
limits. Our organization, complete 
in every detail, enables us to do this, 
and to supply metal washers of every 
description of guaranteed accuracy 
and at competitive prices. 

We are in a position to give 
delivery of all standard sizes and 
undertake speedy manufacture 
































of special designs. May we 
quote you? 


Make the best of a good job 
with Hambee Washers. 


Hampton & Beebee, Ltd., 


Franchise Street, Wednesbury, Staffs. 











loads 
Rolling 


Mills, 


The. shrouds of 


constitute a reinforcement 
of the tooth section, and 
add approximately 50% to 
its strength, so combining 
efficiency with reliability. 


We invite enquiries and will 


Citroén Gear 


Catalogue, the finest book 
of its kind, on request. 


THE CITROEN GEAR 
COMPANY, LIMITED, 
Citroén Building, 

Brook Green, Hammersmith, 

London, W.6. 2017 


Shrouded Teeth 
for Heavy Duties. 


For machinery subject to high peak 
periodic shocks, 


Winding 


such as 
Engines, 


Pumping Plant, etc., Citroén Double 
Helical Gears offer important advan- 
tages. 


















































DIE-PRESSING 


(SOLID) 





ADVANTAGES— 


SMOOTHNESS, UNIFORMITY, RELIABILITY, MACHINES FREELY. 





e 


IN BRASS. 


ssp comrenn an Eero ae: 
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BROOKES & ADAMs, L”™: 


BARR STREET, 


MAY WE t18 


HOCKLEY, BIRMINGHAM, 


Tel.—Northern 1213, 


ENGLAND. Tel. Add.—‘‘Teleba.” 


ADVISE OR 
QUOTE You? 












TT, ee Rn ree ser es 
ie Hi pie anna of BRIN Sas Saeko 

































Se nie ee Seen 


ES a eee as ed ee a 





ZENGINEERING My + 











[DEC, 26, 1924. 





ene 





CONTRACTORS TO— 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 


MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, ard other constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest ity, to meet the requirements of Home 
and Colonial Railways. 

TYRES.— Locomotive Carriage and Wagon, to all requirements. 

SPECIAL STEEL of all kinds for constructive purposes. 


STEEL COMPANY o SCOTLAND 


23, ROYAL EXCHANGE SQUARE, LIMITED. 


GLASGOW. 






TELEGRAPH 
AooRESS 


“STEEL” G.ascow. 


“BRISTOL'S,” 


(Regd. Trade Mark.) 
The largest makers in the world of 
RECORDING INSTRUMENTS for 








PRESSURE, TEMPERATURE, ELECTRICITY, etc. 
No other maker ean offer yon the choice of 2500 avons 2 smarts and experience ¢: gained 
in maki truments 





ing 160,000 Ins 


JI.W. & C.J. PHILLIPS, Ltd., 23, College Hill, Cannon St., London, B.C.4. 
as 

















LANCASHIRE 


BOILERS 


IN STOCK & PROGRESS FOR EARLY DELIVERY. 


WILSON BOILERMAKERS, LTD, = ™ 
LILYBANK WORKS, GLASGOW. 

















— 
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Holman 
for all demolition work 


Holman Concrete Breakers are made in two sizes, each 
constrv-cted with particular regard to the handiness of the 
machine and the general comfort of the operator. 

Both sizes embody the patent differential ring type of valve, 
which is exceedingly simple and efhcient in action. 


Size C.B. |, weight 47 lbs., is Size C.B. 2, weigh 6) Ibs., 
suitable for all average demo- is designed to cope with 
lition work, such as concrete the toughest jobs, being 
road reconstruction, breaking essentially a heavy duty 
up of old foundations, &c. tool. 





CAMBORNE - 


Loadoa Off e: Broad Stree: House, E.C, 2. 








Concrete Breakers 





EXCEPTIONALLY QUICK 
DELIVERY GIVEN FOR 


FINISHED CRANK 
SHAFTS, 
PROPELLER SHAFTS 
with Continuous Gun - Metal 

Liners complete, and 
STERN AND RUDDER 
FRAMES. 


STEEL AND IRON 


FORGINGS 


UP TO ANY WEIGHT. 


SPECIALITIES :—-REPAIR WORK OF 
ALL DESCRIPTIONS, ALSO FINISHED 
HOLLOW CRANK AND LINE SHAFTINC 
FORGINGS FOR TURBINE [ENGINES 
(WHEELS, SPINDLES, DRUMS, &e). 


PATENTEES OF THE ‘‘ WEDGWOOD” 
PATENT VERTICAL INTER - LOCKING 
SCARPHED JOINTED RUDDERS. 


FOR FULL PARTICULARS PLEASE 


DENNYSTOWN FORGE 


ON ADMIRALTY, WAR OFFICE and CROWN AGENT'S LISTS. 


LIVERPOOL OFFICE: 
CHURCH HOUSE 
LORD STREET. 


NEWCASTLE OFFICE: 


LONDON OFFICE: 
oe PRUDENTIAL BUILDINGS, 
L eee BELFAST OFFICE: 


3.W. I. 101, BRIDGE END. 











Proctor’s PATENT SHOVEL STOKER 


AND 


MOVING FIRE-BARS 
Give ECONOMY in FUEL, 


Increased Steam Production, 


SMOKE ABATEMENT. 


PROCTOR’S COAL ELEVATOR, 


fitted with Patent RAM FEED BOOT, 
Ensures cheap handling of the coal. 


POSITIVE FEED OF COAL TO BUCKETS. NO JAMMING OF ELEVATOR. 


Wear and Tear reduced to a minimum. 
Write for Illustrations and Particulars. 2945 


JAS. PROCTOR LD., “inr'ttns” BURNLEY. 


SOLE AGENTS FOR FRANCE AND BELGIUM: 











Rl 























P, 


Tel 





The Societe des Perfectionnements a la Vaporisation, 68, Rue de Rome, Ps ris. 
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ETAL 


STRONG AS STEEL 
RESISTANT TO 
CORROSION AND TO 
HIGH TEMPERATURES. 





Fall Particulars of Properties, 
Uses, Etc., on: request to:— 


MONEL DEPT. 


sgWEIRup  - 
S° CATHICART | GLASGOW: 





ONEL_§ 











es a wi 
} 


FOR 


REVOLVING 
AND 


SHAKING SCREENS. 





we ee ee ee ee 














Strong and 


Compact 
Design. 






Steadiest Con- 
trol of Reduced 
Pressures. 


‘REDUCING 





JOCKBURN 


LIimMiteéo 











““CARDONALD » 
GLASGOW 
he Worla Renowned |} 
team ecialists 1576 
Te ams Teleph a 
Ber Glegen’ ESTABLISHED 1862. "Govan 361 (2 Bnew) 
SSS eee === 











| 








. ae 


EJ JECTOR- ‘AIR 


CONDENSER 


CONDENSATION OF STEAM from engines and evaporators. 
MAINTENANCE OF HIGH VACUUM in surface condensers 


with amplificators. 
DRYING UNDER VACUUM all sorts of materials. 
DISTILLATION. 
RECUPERATION of volatile liquids by condensation and 


’ absor tion. 
CONCENTRATION. 
DEBENZOLAGE. 
MANUFACTURE OF ICE and refrigerating by water 


evaporation. 
















The Ejector-Air Condenser is the simplest type of condenser by mixture, 
comprising as it does all condensing material in the form of a single 
apparatus and, moreover, performing the same service as aa air pump. 


NUMEROUS REFERENCBS OF THE HIGHEST ORDBR. 





2390 























[For ALL PARTICULARS APPLY TO;— 
— _ er 
~ ae NEW BURLINGTON is : 
par bye, 7. 1. omnter, Lombow? NS 
ee 
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WELDED AND RIVETTED 


ANK 


FOR ALL PURPOSES. 








WELDED EJECTOR. 


MANUFACTURED BY :— 


THe STEEL BARREL Co., Lip. 


[ HOPKINSON’S 


PATENT VALVES | 


FOR ALL PURPOSES AND PRESSURES. | 









HIGHEST 
TEMPERATURES, 


HIGHEST 
PRESSURES 


CONTAIN SAFETY UNEQUALLED 


IMPROVEMENTS FOR QUALITY 
WHICH PROTECT AND 
THE USER. RELIABILITY, 
FITTED WITH 
VALVES AND 
SEATS OF 
MADE IN EVERY HOPKINSON'S 
TYPE IN CAST- “PLATNAM” 
IRON OR METAL—NON. 


CORRODIBLE AND 
PRACTICALLY 
INDESTRUCTIBLE 


HOPKINSON’S 
“HIPRESS” CAST 
STEEL. 


HOPKINSON’S yy? ene ie Ceres 4 as STOP VALVE 


JHOPKINSON CE 























Telephone: UXBRI DG E, Telegrams: 
Uxbridge 251. MIDDLESEX. 1996 Barrels, |Uxbridge. 
——— 





BALL & ROLLER 
BEARINGS 


STAND FIRST AND FOREMOST 
FOR ALL MACHINE TOOL 
AND ENGINEERING APPLICATIONS. 


HIGH LOAD CARRYING CAPACITY AND 
DURABILITY THEIR MAIN FEATURES. 








Trrenane = CUDDERSFIELD 7 a 


A560/1175 














ACCUMULATORS 
PRESSES 
PUNCHES 
RIVETERS 
JIGGERS 


TYRESETTERS 
SHEARS 
JACKS 
LIF Ts 
VALVES 











. i 


19000 TONS 

HYDRAULIC 

PLANGING | 
PRESS 


Telegrams: Hydraulic, Luton. 






















Aui 


A grea 
feature 
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Make joints like“this Jeakproof 


i-and hove one thing less to worry about! 





HERE are no leaks—and never will be—in pipe joints 

laid up with Smooth-On No. 3, because the metallic 

iron body in Smooth-On is permanently impassable under 
any pressure or temperature and with any fluid. 


Smooth-On No. 3 adheres well to the threads, fills every 

minute void from the start, and its volume never decreases, 

with because the metallic iron body can’t shrink, dry out, 
an shrivel or crack. 


OF CG = - —T 2 Get it in 1,5 or 10 Ib. gray-labelled cans, from 
= a any supply house. 


SON’ 
JAM" § Write for the free Smooth-On Instruction Book, 
which will an you well on the theo of 

—~NON. Smooth-On, when and how to use each of the 

3LE AND ie seven kinds and what results to expect. 

C ALLY eA Carried in stock by WaLrer P. Notcutt, Ltd., F. A. 
7 Putten & Co., and Buck & Hickman, Lid., London. 

JCTIBLE ‘ j | ’ Joun TAvior, Liverpool. A. Dawes & Sons, Ltd., 


Frep T. Hitton, and THomas E. WHiTworTH, Ltd., 

Manchester. A. E. Smituson & Co., Cardiff. 

, Anprew McLean & Co., Glasgow. Dewnuurst’s 

VE hy e ENGINEERING Co., Ltd., ” Sheffield. CLARK AND 
ee HowarpD, Birmingham. 


Made by Smooth-On ie. Se. 
5108 Jersey City, N.J., 


ll ac A REM 





T INTRODUCED. 


THE “ SIMPLON ” 
Automatic Adjustable Set Square. 


Dargue’s Patent. 


Agreatly improved model of a universal vernier set square, possessing 
features similar to those obtained in a drafting Machine, including 
( pe Automatic stops, self-locking at all standard angles. 
An engine divided metal (Duralumin) protractor with 
An adjustable vernier reading to fine divisions on the are. 
(4) A large diameter circular pivot central with line dividing arm. 
(5) A self-centring protractor with supporting arm as shewn. 


PRICES: 


PLAIN EDGES, 


Size 7in. eee oo 1/« 
10in._... vi 11/6 
Tc sets 


BEVELLED. 
18in. ... .. SB/- 


POST PAID IN BRITISH ISLES. 
Upwards of 130,000 Dargue's 


Adjustable Set Squares 
have been sold. 


MADE IN EXTRA STOUT TRANSPARENT CELLULOID, WITH 
VICKERS DURALUMIN FITTINGS. 


DARGUE BROTHERS LIMITED, 
“Simplon” Works, Halifax, England. 














THE 


HICK - BREGUET 
EJECTAIR. 


The most efficient and simplest Air 
Pump made. 
No moving parts, 
Minimum steam consumption. 
Absolute stability. 
Upkeep nil. 
For any service where high Vacuum is 


requir Steam Turbine Installations, 
Sugar Plants, and Distilling Plants of all kinds. 


HICK, HARGREAVES 


& Co., LTD., 
BOLTON, ESTABLISHED 1833. ENGLAND. 


“HICK, BOLTON.” hone { Bolton—1373 —ee 
by ny {nUMSHAWVAPO, SOWEST, LONDON.” ~~ London— Victoria 
LONDON OFFICE: 57, Victoria Street, S.W. 1. 
Cable Codes: Bentley's. ABC & Sixth Edition) A 1 (1888), Western Union (Universal 
oh ) ; Lieber’s ar her - 
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OWANS SHELDON ”’ 

is more than a mere 
name. it stands for the 
ultimate in hoisting achieve- 
ment, for the undisturbed 
leadership in 
lifting knowledge and ex- 
perience, in craftsmanship 
that admits no compromise 
in accuracy and certainty 
of results, 


The productions of the 
Cowans Sheldon _—iopilant 
satisfy exacting require- 


ments the world over. 


ae \ 
OW 
Tee 
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MM <b 
STS & 
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ee 
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Mit, 


specialised: 





















1820 


H. Cecit Taylor, Ltd. 
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DAVIS & TIMMINS 


| LIMITED, 

| Manufacturers of Metal Thread Screws and Turned Parts 
| 

| 


from the solid bar in any Metal for all Trades. 








HEAD ae WORKS: 
\| York Road, King’s Cross. Brook Rd., Wood Green. 
| Telephone—North 580 *  Telephone—Mountview 2063. 
| Tel —Cond ity, London Telegrams—Screwdatim, Wood, London. 

















—— 











Progressive Engineers in ALL trades will find a successful use for 
The “MERCO” UNIVERSAL VALVE. 


There is No service so hard or conditions so exacting that the MERCO 
VALVE wiii not take care of (providing the temperature at the valve is 
not more than 600° Fahr., which is the only limit we admit). 


FULL AREA. ALWAYS LUBRICATED. 
No holes or corners to form eddies, restrict A___§&] 


flow, hold deposits and cause frictional 
losses. 


IT CAN’T STICK. 
IT WON'T LEAK. 


IT TURNS EASILY. 
IT CLEANS ITSELF. 


Over 80,000 in use. 


THE ONLY VALVE whose working seat 
can be renewed for a copper without breaking 
down continuity of operation. 


THE ONLY VALVE whose working seat 
is flexible—change the service and you 
change the lubricant ..... That's all. 


Put it under the worst conditions you have G Lubricant Channels 
and you will only conscious of its H Lubricant Chamber. 


SILENT EFFICIENCY. Send for descriptive Pamphlet to— 


THE AUDLEY ENGINEERING Co. Lt. 
NEWPORT 

















A Lubrication Screw 

B Lubricant Reservoir 

C Lubricant Duct 

D go degree Visible Stop. 

E Asbestos ra 

F Brass, Iron or Nickel 
Silver Washer 
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EAS 


Telegia 
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EAST FERRY ROAD ENGINEERING WORKS CO. Ld. 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 

















3 Tons Scorcr Crane (HypRavtic) Lirr 30 ft. Raxr, 60 ft. MaxrmuM, 20 ft, Minimum, 
1U8 OF ACTION, 270 DEGREES. 
General Engineers and Ironfounders. Estimates given for Repairs, 


Telegrams: Hyprosraric ’PHoNE, LONDON. MILLWALL, LONDON, H. 











OUT-PUT 


depends on 


IN-PUT 


Quantity Production demands 


A \\, the use of Quality Equipment. 
<> POWER 


“\_ HAMMERS | This is well recognised in the 
| | Machine Shop but is sometimes — 


forgotten in the Smithy. 


MASSEY STEAM & PNEUMATIC 
POWER HAMMERS & DROP 
:: STAMPING PLANT — :: 
in your Smithy and Stampshop will 
enable you to secure maximum output 
with minimum running costs. 


They embody the results of our 
own experience of Smithy and Stamp- 
shop problems and are designed for 
Efficiency, Economy and Reliability. 


We shall be glad to send 
particulars and to show our Hammers 
and Stamps at work. 


B. & S. Massey, L* 


Manchester. 


























CHAIN 


TRANSMISSION 








to 150 K.w. ALTERNATOR 











For Easy Running 


RENOLD CHAINS 








ENOLD Driving 

Chain is the most 

efficient and reliable 
transmission medium for 
almost every application of 
power transmission. It is 
positive and smooth and 
Maintains a maximum 
efficiency throughout the 
whole of its working life. 


Our recently revised publication ‘“‘Notes 
on the Selection of Chain Gear” is 
a 25-page illustrated booklet dealing 
com rehensively with the subject of 
Chain Transmission. 


We will gladly mail you a copy on 
recetpt of your postcard. 





RENOLD 








HANS 


RENOLD LTD., 


DIDSBURY, MANCHESTER 





Branches, 


Agents and Subsidiary Companies throughout the World, 


2416 
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The Super sf Refractory 


ALUMIDON 


Meyer! harpt {to Ziirich Av Tedd late, 


ofer e; T 


Jole legs ("LY oss ele i) Mark La ne Pe 3 










Are you 
against loss of business | ¢ 
during re-building? | 3 


IRE—uncontrolled—see how it gains head- 

way—eating into the place above — 

spreading to right and to left—in ecstatic 
destruction of, perhaps, your property. 















No, you are not covered by a Fire Insurance Policy! 
No policy can restore lost prestige, loss of time during 
rebuilding, or loss of valued papers and indexed in- 
formation. 


Ihe obviously sensible way to prevent heavy losses through fire 
is to extinguish it in its early stages—when it is a small, one- 
man job. You cannot have a man at every likely danger spot 
during day and night! No, but you can let the “Grinnell” serve 
the same purpose. It starts when the fire starts—and in a few 
seconds there is no fire! 


AUTOMATIC SPRINKLER 
AND FIRE ALARM 


You cannot write too soon for “Grinnell” mformation, 
Procrastination may mean conflagration—with its 
attendant losses and inconvenience, 


(fathers Dla 








to 
ty 











Limuied. 
PARK WORKS, 14, GT. SMITH ST., 
MANCHESTER. LONDON, S.W.1. 


THIS BOOKLET is sent immediately upon 
request. Your business postcard is sufficient. 


\\ 
ms tet? 








The Little Bit Short You Paid For— 


is shown up by an accurate record, preventing 

continued lapses in future, saving a lot of 

good money in the course of a year, and 
“quickly paying for installation of 


The Denison Self-Indicating 
Automatic Weighbridge. 


Send for free Booklet—Illustrated. 948 


S. DENISON & SON, LTD., 





Far Hunslet. 

















insured 
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ia ak heavy bills by the end of the 
year. Apply the economy axe in the shape 
of these Valor specialities—the Valor Oi 
Filter and the Valor Oil Cabinet. 
They minimise the fire risk and eliminate 
pilfering, dirt and leakage. 






to ae from dripping taps 
lea ky containers runs up 








a ccceneccees 


VALOR 


oeee 





RT 
se 
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Use your oil over and over again by 
efhciently filtering it through the 


‘Oil Filter. 


Z Cleans dirty oil rapidly. 
Z. Made in _ several 
capacities 





Admitted to be the only pestect 
oil Storage System. The 


VALOR 
Gil Cabinet 


keeps oil pure and clean. 
Made in 5 capacities— 
6 to 50 gallons. Reduced ' 


prices on application. 4 


% 
Ss so 
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Both these articles save 
their initial cost in a 


4 
wm 
} % very short time. NY 
“Gy Prices on “ Reation. Ss 
G, Atk fo ss 


THE VALOR CO, LTD., 


6, Aston Cross, Birminghaie. 
Londen : I og Victoria St. S.W.1. 
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ma The BIGGEST. SHIPS of the 
WHITE STAR, CANADIAN PACIFIC, 
CUNARD, and P. & 0..LINES 


have been fitted with 


UMFORD’S 


Patent Automatic 


FEED WATER 
REGULATOR. 


= Reader High Speed Engine Design. 
The Line of Parts. 


The great feature of our design 
—the now famous “ Line of Parts ’’— 
is embodied in both single and com- 
pound Reader engines. By this 
means an unskilled man can dis- 
mantle an engine and reassemble 
it without the slightest possibility of 
any working part being out of line. 

This special feature is obtained 
through the design of the distance 
piece and crossheads guides, which 
are cast in one piece (see illustration) 
and machined at one setting, two 
spigots being turned, one of which 
fits into a machined recess in the 
engine casing, the other forming a 
seating for the cylinder. 





Further details of Reader Engines are 
given in our Special Catalogue Nos. D.R. 
1441 and D.R. 1451, covering a complete 
range up to 450 BHP. Write for copies 


‘READE 


& Sons, Ltd., 1886 
CREMORNE ST. WORKS, NOTTINGHAM. 


BUTT 


LEA RECORDERS 


FOR THE 


ACCURATE MEASUREMENT 


RIVERS, STREAMS, RESERVOIR SUPPLIES, 
PUMP DISCHARGES, Etc., 


Over WEIRS and NOTCHES, of ALL KINDS. 





bn) 





“x HUDUCETAUUO COVEN SOOORSEUGOOAUEOOEGOOOLEOONOEOUOOUOGOEOOS40UOSUGEOOOUDSEOOGUG TUOROOOOOUUUOOONOQUUSOO0NOUCO000089900000000000008000080080N00U0C8000000UKESG00UUtqONeNNON@OOENONIL0S0NQqqaqO0N000UErEO"Q00E 


SATA UUTAUUAALLEG AAMAUED A SAADAG AULA ADAUUNMEAGHUEALADOOLAAUAAAUOUGAUCAUADONONODOODEAGGGAGSHOOUNONUOUEAUONOOUOOUOOEOOOOQOUGUENDOGOODOODOOUOSOSALOUGOUAOUCQOONEQNUOQGEU:OUEOUcOOROEOUDEGODEOOROGID’ 


























The {British Admiralty, 
which has already had it fitted in over 500 Ships of all classes, 
has agaim ordered it for 
il boilers of thle Mew British 
Battleships. 


c VUDLAUMOOLUUSUUDAUUEOREDELUADOUOEROEREUOGUOEODESDODEOQENSUOOENEOOOURIGE | 





It has also been adopted by the 
JAPANESE, ITALIAN, RUSSIAN, 
SPANISH, & BRAZILIAN NAVIES. 


A M M I , R D 48 in. LEA RECORDER measuring the flow of the River Brenig in _ 
, : , J & N.Wales over a compound V Notch and Rectangular Weir in connection 1 


withthe Birkenhead Watersupply. Capacity 250,000,000gallonsper day. ; 


| Culver Street Engineering Works, Write for Booklet Q5 to -— 
THE LEA RECORDER CoO., LTD., 


) | COLCHESTER. _ 28, DEANSGATE, MANCHESTER, 2121 
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SPECIALISTS IN ELECTRIC [ARC WELDING. 
Repairs carried out in any part of the Country. 
Electric Welding Plant and Electrodes supplied for 

new work, 2513 


THE ANGLO-SWEDISH 
ELECTRIC -WELDING Co., Ltd. 


WOOD WHARF, GREENWICH, LONDON S.E.10 
and at GLASGOW & NEWCASTLE-ON-TYNE. 


North Western A.S.E.W. Co. Ltd. - LIVERPOOL, 
Western A.S.E.W. Co. Ltd. - » CARDIFF. 


BRUNDRIT 


Seems 3 |  . | ‘ 
| =i ele Airbreak ( 
: | for slip-rin 


Temperature! & ai, eo Ba 


Balance , 














ROBERT DEMPSTER & SONS, 


Starter and | 


ELLAND—YORKS. ee = 








UTOMATIC 
RCULATOR 


For Marine «,Land 
BOILERS 
Over 5,500 Sets in Use 























HESE Sectional Views show the 
simple and practical method of 
fitting  b ebchytnll s Patent 

TEMPERATURE alance in . 
Marine Boilers. No drilling or struc- — , CRANKSHAPTS and Forgings of 
tural alteration is necessary and the . rr every description up to 12 Tons 
boiler can be cleaned with ‘the i weight. 


apparatus in pusition. . . . 4. sg pe ee 
Debeeers 1 se geo Ree si } Machining and Finishing to 
has been adapted by the leading Shipowners imi 
and Shipbuilders of the world, and has proved Standard Limits. 
effective in preventing leakages, reducing repair sie me ; \ . 
accounts and promoting a thorough circulation. — : 4 4 Steel Drop Forgings up to 
Over 5,500 sets have,been fitted, including all ae basa , = | : a 112 lbs. each. 
the boilers of the “* Aquit ania, * “ Mauretania,’ : scatgteceptnty: ee ee cae heeonenlt 4 «eae 
and other ocean linet also dees Gi argo. and -" Rollers of Steel Bars, Rods and 
Coasting Steamers rawlers, Boats, ; ; 
Dentigaty:bemathenl eta 40k. i rerinod Sheets and Special Sections. 
The Brunprit TEMPERATURE Basing Ez bes Telegrams; “‘ Forge, Rotherham.” 
no valves or working parts, and is entirely 
| Telephone: Retherham 641. 


automatic. . . . Working models may be 


seen by arrangement... .« « « ee | pee R OT H E R Ms é he 


JOSEPH BRUNDRIT ey = 
Sole Patentee, Sele FORCE & ROLLING MILLS COMPANY,’ 


14 Water St. LIVERPOOL poses aes LIMITED, ROTHERHAM, yorns. 


eel 
——— 
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ONTROL PANELS 


More Comments 
by interested visitors 
at Wembley 


Tronwork's Electrician—‘‘ Some of your Breakers are not opened for 


’ 


Air-break Control Panel 
fr slip-ring motors up 
to 40 H.-P. 


a year or inore. . 
Cement Maker's Maintenance Engineer—‘ Ellison gear has never 
let me down.’ 
Colliery Electrician—" The Ellison Gear is giving faultless service." 
Electrical Engineering Contractor — Familiar with some of this 
type of breaker (I.V.), made in 1904, installed in —— Power Station, 
They are still working satisfactorily.’ 
Colliery Chief Electrician—'We \ike Ellison gear because it is so 
easy to maintain."’ 
Colliery LElectrician—''\ \ike the substantial design and freedom 
from * gadgets’.’’ 
Colliery Electrical Engineer —‘'! like the simplicity and ease of 
maintenance of your gear. The Gate End Breaker will cure many 
- troubles I am having with electric coal cutters.” 


Colliery Electrician— Your cone clamps allow a joint to be made 


” 


Oil-break Control Panel 
for slip-ring motors up 
to 1,000 H.P, 


in half the time required by any other. 
Linoleum’ Manufacturer's Chief Engineer —“‘ I have tried almost 
every other inake of switchgear, but none can compare with yours for 
ease of maintenance.”’ 

Textile Mill. Engineers —“ We have some Ellison circuit breakers 
and starters; installed in 1908, they are still giving good service,"’ 
Chemical Manufacturer's Electrician —‘'The other make of 
starter in our mill cannot be compared with those of your make.” 
Wagon Builder's Electrician—*' We have your gear amongst about 


six other makes. Ellison gear gives us less trouble than any of them." 
Auto-transformer Starter 


for squirrel-cage motors 
up to 200 HP. 


Sarter and Speed Regu- 
lor Panel for slip-ring 


. EORGE ELLISON 


Makers of Electric Contrcl Gear 


WORKS: PERRY BARR, BIRMINGHAM 



































J.P. HALL & Co, Lro. 
OLDHAM. 


Telephone: 
1901 (2 Lines). 


Telegrams: 
3  . ‘*Dyname,” Oldham. 


A.C. MOTORS 


MAKERS 
OF 
DIRECT AND 
ALTERNATING 
GENERATORS 
AND 
MOTORS. 1561 











“M" TYPE, 430 B.HP..3 PHASE SLIP RING INDUCTION MOTOR. 
Stu Velte, 50 Oycies, 486 r.p.m.. with Short-Circuiting and Brush Lifting Gear. 














IS ESSENTIAL 
FOR STEAM 
USERS. 


VERY _ coal-saving 
device — Economiser, 
Stoker, Heater — depends 
entirely on soft water for 
fullest efficiency. 
See to it that your boilers 
and economisers are not 
handicapped by hard scale- 
forming water. Obtain 
zero hardness with 


ae 


Perm 


Write for Bulletin E2 to 
UNITED WATER SOFTENERS 
” 
Imperial House, 
Kingsway, London, W.C.2. 
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DE 
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Telephone: No. 206 Smethwick (4 Lines). THE Grand Prix, AB 
Telegraphic Address: “ Carriage,” Smethwick, Birmingham. Buenos Ayres Exhibition, 1918. 





REFRIGERATING MACHINES 
FOR ALL PURPOSES 
HALLFORD LORRIES  . 


10, ST. suri ‘Tae, EC.4 RAILWAY CARRIAGE AND WAGON CO. 


Central 3540. 


| c= SMETHWICK. ee 


MANUFACTORERS OF 

















THE MITCHELL VEYOR AND| | 3 
TRANSPORTER on LTD., RAILWAY CARRIAGES AND WAGONS OF EVERY DESCRIPTION, REPA 
bikes INCLUDING ALL-STEEL CARRIAGES. 


PRESSED STEEL UNDERFRAMES, BODIES AND BOGIES. 
MAKERS OF RAILWAY WHEELS AND AXLES, IRONWORK, AXLE BOXES, CASTINGS, &. 


—_ 





6931 





Sole Manufacturers of Dean & Churchward's Patent “Eitherside" Brake, 
MD ane 4 s and Marillier's Pateat ‘‘Iastanter" Covupling. — 





HANDLING MACHINERY. 2417 
Atlantic*House, 45-50, Holborn Viaduct, London, B.C, 1 
Grame: Micontraeo, Cent, London. Tel.: Holborn 2828, 









































































| THERMOSTATS | 
=m LANCASHIRE 
oes =, ee Controlling 
ic TH Steam to BOILERS 
_ CALORIFIERS, UP TO 250 LBS. .W.P. 
OR HOT WATER SHR 
WM ae oS = STATIONARY 
i: Fed a Dae —— STEAM ENGINES, 
f 35, Pitt Street, Glasgow. eT Diagn TYPES. 
i 
Blsctric IRON CASTINGS Ww 
CRANES & CAPSTANS TOWss TONS. . 
AND ———! 
DYNAMOS & MOTORS GEARING 
For all purposes. See ; IN ALL? ITS BRANCHES. =~ 
R Limited, 
nn Manchester. JOSEPH FOSTANR & Sons, M 
: ester. 11 SoHo FOUN DE s 
Thee he page wna ay . ‘Phoae:} 96 PRESTON, ™ me FOSTER, PRESTON. al En; 























+ 


DROP FORGINGS 
UPSETTER FORGINGS 
HYDRAULIC FORGINGS 


Boxes and Cabinets 
(to comply with the Workmen's Compensation Act.) 
Bandages and Sterilised Dressings, 
Ambulance Room requirements. 
Stretchers, Cabinets, Couches, etc. 


JAMESWOOLLEY, SONS&Co.,Ld. 


76, Deansgate, " Manchester. 2284 
Catalogues on reqvest. 
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HOYT LEATHER BELTING ||) —— LET US QUOTE FOR YOUR REQUIREMENTS — 
" PLINTCTONE” PURE OAK TANNED, 
Me cheanet THE SCOTTISH STAMPING & ENGINEERING COY., LTD. 
ade AYR, —— SCOTLAND. - 
Genreeend Telegrams: STAMPINGS, AYR. 
ee — 7 Telephone: 166 AYR. 
} 20%. Bt, VINDENT BfhEET aLAsaow || AEE MR RCE A RRR A NN = 
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ABBOTT & CO, (Newark), LTD., 


NEWARK-ON-TRENT, ENCLAND. 


Tele. Address: ‘‘ ABBUTT,. NEWARK. Telephone: No, 34 
[A B C Code, 4th & 5th Editions, Marconi’s. 


Contractors to the Admiralty, War Office. India Office,+Board of Customs, 
Crown Agents, etc., etc. =: 


MAKERS OF HIGH-CLASS 


BOILERS 


OF EVERY TYPE AND FOR ALL PRESSURES. 


REPAIR FIRE BOXES. DEGREASING PLANTS 
VULCANISING PANS. 


FLANGED PLATES, 


IN IRON OR STEEL, TO ORDER. 











1243 




















By Siomens-Martin and Crucible 
Processes of every description. 


TO PASS ADMIRALTY, LLOYD'S, BOARD 
OF TRADE, OR BUREAU VERITAS TESTS 


ae 


Castings for Railways, Ship- 
bulidieg Yards, Engine Works, 
Rolling Mills, Iron and Bridge 
Works, Hydraulic aad Electrical 


hinery, iver Dredg- 
Mael. Bacavatiog Work. = 


Specialities : 


TOOTH WHEELS & PINIONS 
used in connection with 
Cranes, ba Capstans, 


Cast-Steel ANCHOR HEADS 
and DREDGER BUCKETS 
Fit up Complete. 


W. SHAW & CO., Lid., Wellington Foundry, MIDDLESBROUGH. 


Telegrams—‘‘ WELLINGTON, MIDOLESBRO.” ON ADMIRALTY AND WAR OFFICE LISTS. 


London Office: 90, Cannon Street, E.C.4. - Re ntative: A. H. SHARPE & CO. 
Office for Manchester and Bir Districts: 12, Exchange Street, Manchester. - Representative—THOS. F. W. DIXON 
Glasgow Office: 4, West George Street, Glasgow. - Representatives: A. OC. LOCKE and J. G. McONIB. 

Agent for and District: G. G, 8. GRUNDY, 24, Basi: Street, Leeds. 

Agent for Durham and Northumberland: G. NELSON, 109, Pilgrim Street, Newcastle-on-Tyne. 











SHIP'S STERN CASTING MACHINED AND FINISHED COMPLETE. 


245 


be 








CAST STEEL. 








MARSHALL, FLEMING & CoO., LTD. 





(-csssseeccmscunoencunseceienscnssmmmenasnens || | 





MOTHERWELL, SCOTLAND. 


Engineers and Crane Makers - - 





100 Ton Five Motor Ladle Crane. 75 feet span. 1103 








On Admiralty List, 
BODLEY BROS. & Co. Ld. 


Engineers, Millwrights, Boller Makers and 
lpon and Brass Founders. 


OLD QUAY FOUNDRY, EXETER. 


= 
(nat) 




















Machine Moulded 
ALSO 


TEETH CUT TO SHAPE 
By Special Machinery. 









Telegraphic Address— 1997 
Bovey, BXxETrR. 


EBSTABLISHED 1790 


BUDENBERG 
GAUGE Co.,Ltd, 





BROADHEATH, Nr. Manchester. 
BRANCHEs—LONDON & GLASGOW, 


Makers of 
PRESSURE GAUGES, 
Tachometers, Counters, 
Dial - Thermometers, 

Test Pumps, &c. 24: 











SELF-RECORDING _ INSTRUMENTS 
PRESSURE, TEMPERATURE AND SPEED. 
























® 
@ 1875-1924 » 















* & GRAB CRANES. 2 
HUL L, & VICTORIA ST., 


1991 
DON, €.W.1. 

















@ BUILDERS OF GRABS i] 
Prestwan Bros., Lt0., 
@eo82@8@ 
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ALFRED HERBERT LTD. COVENTRY. 








p> ||. 


One of our warehouses at Coventry where we have over 1000 machine tools in stock. 


AN INVITATION. 


To all those who are in need of first-class machine tools at real bargain prices 
we extend a cordial invitation to visit our Warehouses at Coventry. Large 
stocks of new and re-conditioned machine tools are always available. 





All machines are guaranteed to be in first-class condition, the necessary 
re-conditioning having been done in our own Works by skilled mechanics. 


Surplus List No. 12 gives particulars of machines offered. Copy on request. 


BRANCHES AT:— 
LONDON. GLASGOW. ‘MANCHESTER, BIRMINGHAM, LEEDS. SHEFFIELD. NEWCASTLE. BRISTOL. BUENOS AIRES, OSAKA. TOKIO. E 
ASSOCIATE COMPANIES AT;— 
PARIS. BRUSSELS. MILAN. CALCUTTA. SYDNEY: 


| 
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in 7 COMPLETE PLANTS 





FOR = 
CEMENT WORKS |])« 
MOST UP-TO-DATE MACHINERY cu 


F. L.SMIDTH & CO., Ltd., encineers, | || « 


20, ESSEX STREET, LONDON, W.C. 2. = 


TELEGR. ; TELEPHONES : 
“ CHALKINESS. "ESTRAND, CENTRAL 8716-17. 
LONDON ' 


WORKS: 2056 
LUTON - COPENHAGEN - NEW YORK. 
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No. 8 Alfred Herbert High Power Vertical 
Milling Machine. 62 in. by 38 in. by 284 in. 


Enquiries solicited for all items of equipment 


LFRED HERBERT LTD. COVENTRY. 


MILLING 
MACHINES 
IN STOCK. 











We carry in‘ stock a large number of milling 
machines ranging from the Small Bench Type, 


suitable for the Garage or Repair Shop, to High 
Power Machines capable of removing large 


amounts of metal rapidly. 


If complete information of the work to be done is 
submitted we can quote for the most suitable 


machines, with cutters and fixtures. 


for the Milling Department, 





Guarantees of production can also be given. 























9976 

















ALSO 


CENTRIFUGAL FANS 
PROPELLER FANS 
MINE FANS 

FORGE FANS 
CUPOLA FANS 
FURNACE FANS 

GAS ‘FANS. 











sl) 
WE LEAD ACAIN ! 


IN 
FACTORY HEATING 
WITH 
OUR LATEST IMPROVEMENT. 


STANDARD & OSWALD STOTT (Engineers), LTD., 
Evington Valley Road, 


TRADE 








Telegraphic Adc¢ress : : LEICESTE R. Te'ephone Nos.: 


‘* BrowInG, MANCHESTER.’ Manchester, Glasgow. Newcastle-on-Tyne, 4761-2-3 Luwicesrer, 


20 years’ experience is at your service for the asking. 


ALSO 


SHEET METAL 
PIPEWORK 
HOPPERS 
CHUTES 
ELEVATORS 
DUST-REMOVING 
DRYING. on 
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“f/BOLT, NUT, RIVET AND GENERAL FORGING MACHINES 


(Horsfall’s Patent). 


Forging Machines were 
originally made by us, 
and, as a result of long 
experience in_ their 
manufacture and use, 
in their present form 
with our latest im- 
provements, they are 
guaranteed to produce 
work of the highest 
quality. 

They are used exten- 
sively by British and 
Foreign Governments, 
and in many of the 
Railway, Shipbuilding 
and Engineering Work- 
shops, both at home 
and abroad. 

Built in a complete 
range of sizes to pro- 
duce work up to 2} in. 
diameter. 

Arranged for either belt 
or direct motor drive., 


GREENWOOD 


AND 


The Horsfall’s Patent | 
I 








BATLEY, Lr. 
Albion Works, 
LEEDS. 





i 
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“Sentinel” Air Compressors 


These were the original vertical enclosed self- 
lubricating machines and were an _ immediate 
success, being accepted by the British Admiralty 
and at least 80 per cent. of the Shipbuilding Concerns 
in the country, solely on their own merits. Units up 
to 10,000 cub. ft. capacity have been supplied for 
general Colliery Service, and the present pattern 
still easily leads for durability, efficiency and reliability. 


No. 16 Aijir Catalogue ffree on application. 


“Sentinel ” Ash Hoists 
“Sentinel ” Steering Gears 


“ Sentinel ” Valves 
(Made at Sentinel Valve Works, Worcester) 











Steam Driven Compressor. 
Capacity 10,000 cu. ft. per minute. 


ALLEY & MACLELLAN, LTD., 


Sentinel Works, - - GLASGOW. J 

















DE 


——— 
ae 





—— ee | 









924. 


ent 
vere 

us, 
ong 
1eir 
ase. 
orm 
im- 
are 
uce 
lest 


en- 
und 
its, 
the 
ing 
rk- 
me 
ete 
ro- 
in. 


elt 


ie 





WwW 4 


fa 


te 
ns 


ip 
or 


878 


iL. 





DEc. 26, 1924.] 


ENGINEERING. 














ITIL ITI U 


PATLUTUUTAUOEUUTEUTEUTOUUTU UTE 


== THVT ULM U LULL LULL ULL LEU CUALLELLLELL 


Som 





ALLWORKE#; !Repetition ~ Iron 
Castings are made with such care 
that their superiority is at once apparent; 
and at a price much lower than you 
would expect to pay for such quality. 








For over 
65 years— 


we have been 
developing our 
foundry and making 
Light Castings of 
various kinds. 

We have a com- 
pletely equipped 
foundry with the 
most modern mould- 
ing machines, giving 
accuracy with 
capacity. 








LULL AES 
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ee ee 


Castings of Quality 
Bip 


Rj 





\ 
HEY have come to represent to | 
the engineer of discrimination the 
standard of castings’ excellence, as is 
indicated by the constantly increasing { 
demand upon our Foundry output. \ | 
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HENRY WALLWORK & CO., LIMITED, 





MANCHESTER... oak 









THE PATENT 





TELEGRAMS: 
““ AGENCIADOR, LONDON.’ 


TELEPHONE :— 
Clerkenwell 6298. 

















LIGHTNING G CRUSHER) 


The Best on the Market for reducing hard materials such as Feist a Gravel, Silica, Magnesite, 


Barytes, etc.; also Limestone, 


Invaluable for CONCRETE, ROADS, ae ‘BUILDING SAND. 


7174 


THE PATENT LIGHTNING CRUSHER CO., Lid, *™ 3e5ghs%“nea7’ 
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OVERHEAD TRAVELLERS 
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| STOTHERT & PITT, Ltd, BATH, ENG" | 
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“DOUBLE MUSHET” “TRIPLE MUSHET” 
. : - ; “4X — 
~ 
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SAMUEL OSBORN & CO., LIMITED, 
CLYDE STEEL WORKS, 
SHEFFIELD. 


4, 
—? 
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for all General Duties. 
Motor driven oa taking up small floor 
space, compact in design but readily acces- 
sible, reliable and steady in performance 5 


presented in a complete range of standar 
sizes tocover all general water and oil duties. 

















Full descriptive particulars 
will be sent on application. 


EIR LTD 


CATHCART : GLASGOW: 
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Manufacturers 
os ee of es — 
BLAST FURNACE 
PLANT. 

GAS WORKS PLANT. 
CHEMICAL PLANT. 
OIL STORAGE TANKS. 
STEEL BUNKERS. 


WELDED AND 
RIVETTED PIPES FOR 
GAS AND WATER 
MAINS. 


CAISSONS. 


BUOYS OF ALL 
TYPES. 


CASTINGS UP TO 
20 TONS. 





SFeebereoren 4B 


ASHMORE, BENSON, PEASE & C°: L™ 
STOCKTON-ON-TEES. vm 


Telegrams : ‘‘ GASHOLDER.” 
E 








LONDON OFFICE : 
39, VICTORIA STREET, W.C. 
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N-LYSAGHT. I Limited.- 


“Bristol, ‘Newport (Man. London. 





j : LONDON 
CHIEF fis ‘ wer 
Fe Ps % ' a OFFICES: 
OFFICES ay ty ‘ ‘ ie 
— 2 eld | IMRIE HOUSE, | 
ST. VINCENT’S , * : “di @: 
Pk ek pak d 38. 36, 








N =. ’ é . gfe ay } | 
IRONWORKS, ys ; ? § : KING WILLIAM } 


BRISTOL. 4 waar sit : 
es: ° . if STREET, 
{ 

Machine Shop in Shipyard, designed, constructed and erected by us. 


E.C. 4. 
GIRDERS. ROOFS. BUILD ™N NGS ed 








_—. 











“BROADBENT™ 


CRANES 








STEAM & ELECTRIC JIB CRANES 
OVERHEAD TRAVELLING CRANES 
GOLIATH CRANES 
\\* 1 TELPHERS & RUNWAYS 
Crane recently supplied TS : ELECTRIC CAPSTANS & WINCHES 


to the Queensland 


Government. Za > € : LOCOMOTIVE TURNTABLES 


Catalogues, Specifications & Quotations 
on receipt of enquiry. 


THOMAS BROADBENT 
& SONS, LIMITED, 


HUDDERSFIELD. = | [L 
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BALL & ROLLER WQ@M@RRADAND BALL THRUST 














aan =] and secure thé extra efficiency resulting 


| wt 
A prominent firm of machine _| from their low friction co-efficient and general 
| ee | reliability. Both of these characteristics are 
| eee I the outcome of the close attention paid to 


shaft bearings. Asa result we 
received an order to equip 
2,000 ft. of line shafting. 


every detail in design and manufacture. 
| On your line shafting they will considerably 
| reduce bearing friction, on your machines 
they will give you that added precision 
that means so much in high-class work. 


HOFFMANN BEARINGS 
ARE THE PROVED BEST. | 











THE HOFFMANN MANUFACTURING CO., LTD., CHELMSFORD, ESSEX. 




















S Type Stationary ‘etter-Marine Oil Engine. 
Ow Engine. 


ETTER Or ENGINEs 


INDUSTRIAL AND MARINE. IN USE ALL OVER THE WORLD. 


5 Instant cold starting without magneto or sparking plugs. Use cheap fuel oil, Run without load or at slow speed when required. 


Electric Generating Plant. 


THE ACTUAL SAVING IN COST OF FUEL ON A PETTER ENGINE OF 14 HORSE POWER IN 
COMPARISON WITH A PETROL-PARAFFIN ENGINE, BOTH WORKING 48 HOURS A WEEK, 
AMOUNTS TO £100 PER ANNUM. MADE IN SIZES FROM 5 B.HP. UPWARDS. 


Petter Oil Engines are used as standard by various first rate makers of Stationary and Portable Air Compressor Plants, Concrete Mixers, 
Pumps, Dynamos, Ship Winches, and other machinery. Particulars of such combined plants will be forwarded on application. 


7 Illustrated catalogues post free to any address on receipt of particulars of requirements. 


PETTERS LIMITED, oi ENciNE works, YEOVIL, ENGLAND. 


LONDON: 75b, Queen Victoria Street, E.C.4. BIRMINGHAM: Union Chambers, Temple Row. 
GLASGOW: 98, West Regent Street. DUBLIN: 30, Lower Sackville Street. 
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Large bearing surfaces, rigidity, and accuracy are features of “ Swift” 
lathes, They are built not as a cheap job, but for long service. 


Initial cost is less important than the cost per job turned. 


SWIFT 
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| 185° CENTRE ALL-GEARED HEAD LATHE 
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GEORGE GWT O° RGMS ETD. ooo cs nak rors cs | Chama monwoiks, HALIFAX 
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MUSERAVE 


VACUUM ? — 
nme RADOJET” 


(PATENTED STEAM-JET AIR EJECTOR), 


FOR POWER PLANTS 


and PROCESSES. Pamphlet from 


John Musgrave & Sons, Ltd. 
Globe Ironworks, BOLTON, England. 


Telegrams: ‘‘ MUSGRAVE,” Bolton. Codes: ABC (5th & 6th Editions) and Al. 
Telephone: Bolton 1882 (4 lines). 2302 
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Mey 
PASSENGER & CARGO 
STEAMERS 
SHALLOW DRAFT VESSELS 
LAND & MARINE 
BOILERS 
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KILMARNOCK 


HYDRO-ELECTRIC POWER PLANT EQUIPMENT 
OPERATING GEAR FOR SPILLWAY SLUICES 











LLUSTRATION shows two specially 

designed Travelling Cranes, with 
combined hand and electrically driven 
hoisting gear for operating a_ battery 
of -15' 6” span by 9’ 0” deep Spillway 
Sluices as made for an important Hydro- 
Electric Power Supply Scheme. 


MAKERS : 


GLENFIELD ao KENNEDY 


LTD. 





KILMARNOCK, SCOTLAND: 


London Office: 39, Victoria St., Westminster, S.W.1. 
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Ucte is a well known feature of B.I. production, and on the 
Uae transmission side, reliability becomes an essential. The 
- i engineer cannot analyse reliability, and in his specification 
aa must estimate that reliability by the past performance of 
i ui a the materials he specifies, and the outstanding reputation 
Det : of the manufacturers of those materials. When it comes 
fete to cables 
ASA 
. oA PRESCOT  xsuusn CABLES 
ane 
fl 





relieve the engineer's mind of doubt on thescore of reliability, 
power undertakings all over the world bearing a silent 
testimony to B.I. quality. Specify reliability on your next trans- 
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te mission job, be it large or small, and ensure reliability with 
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: PRESCOT CABLES 

me | . 

Le BRITISH INSULATED & HELSBY CABLES, LTD., 

i its Cable Makers and Electrical Engineers, 

ae PRESCOT—LANCASHIRE. 
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Rows Patent 
CALORIFIER 
Standard Pattern. 


ROYLES LIMITED ~~ 


Specialists in Steam Economy. 


IRLAM 


Storage for Hot Water. 


Row’s Patent STORAGE CALORIFIER holds a large amount of water. 
The heating surface is arranged in the lower part of the casing. Automatic 
steam may be adjusted to'suit demand. Made in mild steel or copper, easily 
accessible for cleaning. Tubes with cover can be withdrawn and deposit 
cleared out. Surface double the efficiency of plain tube or coils. 


For Direct or Indirect Heating of Buildings, 


through pipes, radiators, &c., for heating water for industrial needs— 


bleaching, dyeing, tanning, &c., and for heating water in public baths. 
Very economical—for land or marine use. n had with or without 
Automatic Steam Control. Row’s Patent CALORIFIERS (illustration shows 


standard pattern). 


For Heating Fuel or Vegetable Oils 


to high temperatures, and for cooling lubricating oils use Row's Patent OIL 
HEATERS AN') COOLERS. _ In forced lubrication the oil constantly needs 
re-cooling and Row’s Patent COOLERS give best results in what is often 


very limited space. 


For Quick Boiling. 


BO 


i 


Row’s Patent Steam KETTLE. 


Near Manchester 


Hotels, Clubs and Public Institutions of all kinds, also Works and Mills, 
install R »w's Patent STEAM KETTLES because they give a constant supply 
of boiling water, from steam. These economical Kettles are made of copper. 
All surfaces in contact with water are coated with pure tin, 


0 


c 


Row’s Patent 


2332 


- Tel.: 9 Irlam. 





ENGINEERING. 








[DEc. 26, 1924. 











Turbo Compressor coupled to H.P. Steam Turbine. 
Suction Capacity - - 10,000 cubic feet per min. 
Final Pressure - - 100 Ibs. per sq. inch gauge. 





Exhibited at the British Empire Exhibition. 


DANIEL ADAMSON 
& COMPANY LTD. 
DUKINFIELD MANCHESTER 
=i fed Ne) 
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Firth 
File. 





The illustration shows one of the File Testing Machines in use in Firth’s File Factory. 


T= File Testing Machine is designed to record the performance 
of files under actual working conditions. 

By mechanical means, a Millsaw File (for instance) will file a 
piece of saw steel of the exact hardness of the actual saw, at the 
same pressure as is used by an operator, the result being shown 
by means of a graph. 

By these mechanical means of testing, the division of engineering 
tasks into clearly defined groups is made possible, and Firth’s are 
able to supply a fully-tested and guaranteed file designed for any 
specified engineering task, 

The human element of craftsmanship is thus reinforced by the 
precision of the machine and as a result EVERY TOOTH CUTS. 


THOS. F IRTH & SONS, LTD., yy 
SHEFFIELD. 
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The illustration shows an A.W. Boiler 
Shell Drill at work on a locomotive 
MARINE boiler, and is typical of the many A.W. 
ENGINES Machine Tools available for railway and 
general engineers. 
We invite your enquiries for 
AUTOMATICS, 
BORING AND TURNING MILLS, 
DRILLING MACHINES, 
MILLING MACHINES, 

PLANO MILLING MACHINES, 
PUNCHING AND SHEARING MACHINES, 
SHAPING MACHINES, 
SLOTTING MACHINES, 

WHEEL AND AXLE MACHINERY. 


Sir W. G. ARMSTRONG, WHITWORTH 
& Co., Ltd. 

FORGINGS ; ' : 

CASTINGS OPENSHAW WORKS - MANCHESTER 
London Office : 

: 8, Great George Street, Westminster, S.W. 1. 

Telephone : Code Telegrams : 

Victoria 4010 Bentleys. “ Zigzag, Parl, London.” 

warhous (6 lines). 

PRODUCTS 














ELECTRIC 
LIGHTING: 
SETS 














JHYDRO 
ELECTRIC 
PLANT 











GENERAL 
ENGINEERING 


This machine wel arill 100 one inch heles der howe. 
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| Dayaund for ‘Eateting house 
roofs and possessing a bold 
artistic. appearance the 


“ENDUROL’ Tile is the last 


word in Domestic Roofings 


The dead weight of rebi-isaa > 
is about one third that of — 
Natural Slates, thus permitting 
the utmost economy in roof - 
design & structure without risk > 


“The “ENDUROL” Tile 


ay Formed. from a- 


“gembination of 
materials which: grow 


pstnanger with. wea thering 


LARGE STOCKS AVAILABLE FOR IMMEDIATE 
DESPATCH IN THE FOLLOWING COLOURS - 
NATURAL GREY - RED = RUSSET BROWN 


TURNER BROTHERS ASBESTOS COY. LTD. 


“ 








ROCHDALE 


LONDON, 120,fFenchurch St. E.C.3. 





ENGLAND 


GLASGOW, I13, Vincent St. 


BIRMING nnon Passage,Cannon St. NEWCASTLE ,4,Mosley St. 














id 
1M] 











40 ENGINEERING. [DEc. 26, 1924. 





DE 


_—_ 















BRITISH MADE 


: Sir Robert Hadfield inthe 1912 Journal o 
the Iron and Steel Institute shows the Pillar 
Co oF re lron of the following analysis 








Iron Pillar at Delhi which is 1600 years old is shown to be 99°72% 
Pure Iron, whereas ‘‘Armco’’ Ingot Iron is 99°84% Pure Iron. \ 


The durability of long lasting iron is the result of extreme purity which is clearly emphasised by the Iron Pillar at Delhi, and other 
examples of ancient iron. Purity in iron means longer life. 


In the manufacture of “ Armco * Ingot Iron, chemical purity is the first consideration, from the selection of raw material right to the 
finished product every care is taken to produce a commercially pure iron of outstanding quality. 


The elimination of impurities in the manufacture of “‘ Armco" Ingot Iron, as shown by analysis, results in the production of ingot iron 
containing less than one-sixth of one per cent. of impurities, taking into consideration Silicon, Sulphur, Phosphorus, Manganese, Carbon, 
Copper and the gases Oxygen, Hydrogen, and Nitrogen. 


Other important qualities such as Rust Resistance, Electrical Conductivity, Enamelling and Welding Properties are linked with the 
Chemical Purity of “ Armco” Ingot Iron. 


“ARMCO” INGOT IRON IS UNIFORM IN TEXTURE AND ANALYSIS. 


For further information write to 


The Armco International Corporation, 


PINNER’S HALL, OLD BROAD STREET, LONDON, E.C.2. 
Telephone: London Wall 5771. Telegrams: “ Armeoingot, Stock, London.” 








INGOT IRON IN GREAT BRITAIN.—Ingot Iron is made in Great Britain for The Armco International 
Corporation by the Shelton Iron, Steel & Coal Co., Ltd., and The Scottis: Iron & Steel Co., Ltd. By exclusive 
arrangement The Scottish Tube Co., Ltd., is the Sole producer of butt-welded and lap-welded Tube and Pipe 
from “ Armco” Ingot Iron. The Whitecross Co., Ltd., is by like arrangement, the Sole producer of Wire, Welding 
Electrodes and Cold Rolled Strip from “ Armco" Ingot Iron. Tyer & Co., Ltd., are Sole Selling Agents for Railway 
Companies for all British Made “‘ Armco” Ingot Iron Products excluding butt-welded and lap-welded Tube and Pipe. 
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VICKER S Limited_ 
Water Power Equip ment 


ae Pes 
ACCESSORIES 
DESIGNED, 

MANUFACTURED 
and INSTALLED. 
Tenders will include 
Electrical Apparatus 
on request, 























Branch Offices MANCHESTER, 

yy DUBL IN, NEWCASTLE- 

ON.TYN E. DONCASTER, BRISTOL, 
CARDIFF. GLASGOW. 

















All enquiries to: 
Hydro-Electric Department, 
BARROW 

a BR a 


FURNESS. 
















To hydraulic gears provide infinite 
changes of Speed without : steps 
from Zero to speed of Prime Mover, 
forward and reverse, with perfect and easy 
control and high starting torque. 





Thousands are in use for many purposes 
including Ships’ Steering Gears, Winches, 
Boat Hoists, Capstans, Windlasses, Haulage 
Gears, Coke Oven Rams, Wire Making 
Machinery, Textile Machinery, Riveters, 
Presses, Etc. 





Telephone: VICTORIA 6900. Telegrams: VARISPEED, SOWEST, LONDON, 


The Variable ager (jear_Z7. 


Vickee coi, i roa dway, Lona een. S. Wl. 
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Works: BARROW- IN- FURNESS, SHEFFIELD. 
ERITH. CRAYFORD. DARTFORD. WEYBRIDGE. 





[DEc. 26, 1924. 






































ARSHIPS, Mail and Passenger 
Steamers. Commercial Ships. Air- 
craft. Floating Docks and Cranes. Marine 
Engines of all descriptions, . including 
Turbines and Heavy Oil Engines. Large 
Gas Engines. Contraflo Condensing 
Plant and Specialities for Marine and 
Land Installations. Locomotive Boilers 
and Repairs. Water Turbines. Cement 
Machinery. Winding Engines. Rubber- 
making Machinery. Machine Tools. 
Engineers’ Small Tools, including 
Vickers’ Vanadium High Power Drills 
and Patent Adjustable Reamers. Water- 
proof Plywood. Cardbox-making Mach- 
inery. Train Lighting Equipment. Motor 
ies of all types—mass production 


methods. Etc., Etc. 


Branch Offices. MANCHESTER, BIRMINGHAM, 
NEWCASTLE ~ ON - TYNE, LEEDS, DONCASTER, 
BRISTOL, CARDIFF, BELFAST. 
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TEA Offs: 
Vickers House, Broadway 


LONDON,SW1. 
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| MOTOR CAR 
| PRESSINGS. 
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VANADIUM High Speed 

and other High Grade 
Tool Steels. Drop Forgings 
and Stampings. Surface 
Hardening by Patented 
Process. Locomotive Crank 
Axles. Straight Axles for 
Locomotives, Carriages and 
Wagons. High Tensile Steel 
Tyres (“Australia Brand”). 
Etc., Ete. 
Branch Offices— 
BIRMINGHAM, 


NEWCASTLE-UN-TYNE, LEEDS, 
BRISTOL, CARDIFF, BELFAST, 
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Depots— 
GLASGOW, DUBLIN. 
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-No Load 
Council Substation. 


























The British Thomson-Houston Company Ltd. 


Electrical Engineers and Manufacturers 


Head Office & Works rs « Rugby, England. 
London Office + « H “Crown House,” Aldwych.’ 
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HENRY BERRY & C° L7® 


croydon works LEED 



































1000 TONS BERRY’S PATENT INVERTED TYPE EXTRUDING PRESS. 











This Press has three Main Features:—Reduces percentage of waste or discard, 
produces extruded sections free from defects, and effects considerable saving 


in power required to extrude. See ‘“‘Engineering,’’ Sept. 12, 1924. . Page No. 388. 











FULL PARTICULARS ON APPLICATION. 





a ‘Telephone: 20181 and 20182 LEEDS. Telegrams: Rivetter,“LEEDS. 
| : -¥Codes : Bentley, A.B.C. 5th Edition. -_ 


[LONDON OFFICE: 38, Victoria Street, Westminster, S.W.1. 
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Sole Makers :— 


EME RELIABILITY 


and an unconditional guarantee for 
5 years are obtained when E.M.B. 


UNBREAKABLE, JOINTLESS & RUSTLESS 


Resistances are specified. 


THE ELECTRO-MECHANICAL BRAKE Co., Ltd., West Bromwich, Engl 
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: WORKS :- 
i.e LONDON & Head Office 


CAMBRIDGE #22: 35 sy 
INSTRUMENT CO [? Saar 


_ 45,GROSVENOR PLACE 
@ ge CAMBRIDGE 8 EShowrooms’ LONDON , S.W.1. 






FIRTH 
STAINLESS 
See our displayed advertisement in page 31. THOS. eS. cata LTD., 1895 
S 
+t FOR THE 

) / f 4 ») | ‘a | 
neal * F laa 
WRITE TO-DAY i, | 
FOR A COPY. | 
Many important applications 

for Cambridge Instruments 

are described in our 28-page 





this free reference book. 
























HENDRY BROS, (==) LTD, 8° 


33-36, KING WILLIAM ST., LONDON, E.C. 4, and at Glasgow. _...: 
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Tensile Strength $2 tons. 








Nea- 
Erestve. tengane 


28% Elongation. 


WE HAVE NOT HAD A 
BROKEN PROPELLER 
IN 25 YEARS, 








BILLINGTON & NEWTON, Lro, ‘21 






MANGANESE ano SILICON COPPER. wieres 304 
PHOSPHOR BRONZE, Tin & CopPeER. 
ANTI-FRICTION "i," RhiSbeo. 9a Day 
BABBITTS aNnpb PLASTIC METALS. 
CASTINGS any sizE OR WEIGHT. epee 
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_ HUMPHREYS & GLASGOW, Ltd. 


8, VICTORIA STREET, LONDON, S.W. 1. 


HYDROGEN 


HIGH PURITY, LOW COST OF PRODUCTION, 
LOW COST OF INSTALLATION 


BY NEW PROCESS 2 


FOR OfL HARDENING, SYNTHETIC PROCESSES, AERONAUTICAL PURPOSES, &c. 


| 
| 
















































UNDERFEED STOKER COMPANY, LIMITED. 


p,, 106 COMBUSTION HNGINHEZERS. 





“LOPULCO” SYSTEM or PULVERISED FUEL. 








Patent Rights held by Underfeed Stoker Co. for various countries. 





Cross Section of the Vitry Station of the Scé. Anme. Union d’Electricité, 
Paris, where the system is being installed. There are four boilers, each 


| with a heating surface of 16,678 square feet. Normal Evaporation per 





boiler per hour from and at 212°F., 140,580 lbs. Maximum Evaporation 
per boiler per hour from and at 212°F., 210,870 lbs. 


EXHAUSTER 


COAL ORYER 





Sy | 
Zama ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. pes. 


1416 


“7 PARSONS | 


CONTRACTORS TO 

y THE ADMIRALTY 

2 re i BS WAR OFFICE 

AIR MINISTRY 

INDIA OFFICE 

MOTOR LIFEBOAT om St 

FOREIGN GOVERNMENTS 
MACHINERY _ 


le Gea we 
QUOTATIONS AND PLANS EMER NGY 
ON REQUEST. LIGHTI NG PLANTS. 


STANDARD PATTERNS PASS",B.0O.T.” 


THE PARSONS MOTOR CO., LTD. 


SOUTHARE EN ENGLAND. 195, 
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ACCESSI B 


DRAW-QUT TYPE 
A? T" TC ‘y ‘H 


Yj * e 4 , yj 
















C 






















COVER INTERLOCK 
INSTRUMENTS ON INSULATING SUPPORTS 








ISOLATING DEVICES 


siaeeecnil Y 
INS! 10N ‘TE FOR 
OPERATING MECHANISM 


=. 

O1L SWITCH sunoce-¢ tg 1 
=a 

TRIP COLS 


GUARD FOR OVERLOAD 
ANO TIME ADJUSTMENT 


LEVER FOR EASY 6) .t.. 1 E 
WITHDRAWAL OF 
SLIDING CARRIAGE 


AIRVANE TIME LIMITS ————~ } 





QO* 


MSS 


OIL TANK INTERLOCK 





Section oF Crass “SX A" 
PILLAR, 3,300 VoiTs, UP To 
500 Amps. 





CCESSIBILITY is the key-word of “English Electric” Ironclad Switch- 








gear:—B.E.S.A. clearances throughout; No hidden joints; Amply Y 
protected and interlocked; Sliding carriages interchangeable; Switchboards D 
easily assembled, Small floor space. The Class S.X,D. Pillars are for 7 
Industrial use on small systems. Z 


Write for Price Lists 2110 and 2111. 


-T.FUSES 








INSTRUMENT ON 
INSULATING SUPPORT 
COVER INTERLOCK 


i 
bt =) fj rsorarme DEVICES 
X65 


TRIP CONS 











| SS 
RR 





HANDLE FOR WITHDRAWING 
a<+—_-—---—- 
SLIDING CARRIACE 


OVERLOAD ADJUSTMENT 


OW SWITCH HANOLE 





ARCING CONTACTS 





C1 TANK INTERLOCK 





HINGED PLATE TO 
COVER LIVE CONTACTS 


Section oF C.ass“S XD” 
PitLar, 3.300 VoTs, uP To 
100 Amps. 











Wis Wy 
“yy 











“Wy 


yf” 
ht ttm” — 


SWITCHGEAR ADVT. SERIES, N@ 2. 








ESHER 








WORKS:- BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 


HEAD OFFICE:- 


Queen’s House, Kingsway, London.W. C. 2. ™ 








































































SPECIFY 
SPENCER-HOPWOOD #2 BOILERS 


FOR LAND AND SEA 


F you are intent on obtaining the maximum results 
from a water-tube Boiler which costs the least to run 
and the least to maintain, read the following fifteen 
points about the Spencer-Hopwood Vertical Boiler : 


Costs no more than other 
Boilers of the same output. 


II. 
Raises steam from cold in 


HALF AN HOUR day after 


day without any injurious 
effects. 
Ill. 
Has no awkward excrescences. 
IV. 


Occupies less floor space than 
any other boiler for the same 
output. 

Vv 


Has no rivet heads subject to 
high flame temperatures. 


VI. 
Is the most accessible for 
cleaning and inspection. 


VIL. 
The tubes are immediately 
accessible for renewal, inspec- 
tion, or internal cleaning, by 
removing the easily-handled 
mandoors at the side. 





a 





No. 16. Standard Pattern ‘' Spencer-Hopwood "’ 
working on Waterloo Bridge in connection with 


repairs, May, 1924, 






































sdesatunideeahanene nents otemamce 


| 


supplied to the British Petroleum Co. Lid., 
and fitted for oil-firing (Kermode System). 
Spencer-Hopwood Boilers are built to B.O.T. 
and classification societies’ rules and tests. 
Any type of otl-burning gear fitted as required. 
British Patents 185,626; 193,182; etc. 


SPENCER-HOPWOOD 
PATENT WATER-TUBE 
VERTICAL BOILERS 
ARE USED 
ALL OVER THE WORLD. 


: si “ ¥ Tes 


No. 22. “ Spencer-Hopwood” Patent Boiler tr 


Launch of first 1,C00-ion Ferro Concrete Barge jor Admiralty, 
supplied with “ Stencer-Hopwood" Patent Boiler. 
Spencer-Hopwood" Boilers were ordered by the Admiratty 


VIII. 


The tubes can be cleansed on 
the fire side with a lance 
while the boiler is working. 


IX. 
Most Portable. 


ind 
33% Overload Capacity, 


XI. 
Longest Life. 


XII. 
Lowest Maintenance Costs. 


XIiIl. 
Highest Evaporation for Size. 


XIV. 
Greatest Heating Surface for 
Size. 

XV. 


Only five feet of Chimney 
required. 












(Sixty-stx 


Jor these vessels). 


SPENCER-BONECOURT __.. 


ENGINEERS & BOILERMAKERS, 


LIMITED. 


PARLIAMENT MANSIONS, VICTORIA STREET, LONDON, S.W.1 


"Phone: VICTORIA 2862-3. 





Works: HITCHIN, HERTS. 





Telegram¢: BONECOURT, ‘PHONE, LONDON. 
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WE MAKE A FULL RANGE OF 


CAPSTAN and TURRET 
LATHES 


from 4 in. to 13 in. height 
ofcentre. This range will 
deal with bar work up to 
8} in. diameter and chuck 
work up to 30 in. swing. 














Double Tool Lay-out on @ Ward 644". Capsian Lathe for the production of 2 in. Copper 
Rings for Superheaters. The total production time complete is two minutes per ring. 


WE HAVE SPEOIZIALISED 


in the manufacture of this type of machinery for many years and havea very wide experience, so 


SEND US PRINTS OR SAMPLES OF YOUR WORK 


and let us tell you the methods we should adopt on our machines. Even if you do not require 
new machinery, we may be able to supply more efficient equipment than you are using at present. 
We shall be pleased to send a technical representative to discuss any point with you. sie 


H. W. WARD & C® L™- “siewincnam. 








JAMES ARCHDALE & CO., LTD. 
LEDSAM STREET, BIRMINGHAM. 
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SE TT IF YO U RE QUIRE TTURUHO LUE TERA REOOLUOTARTOT ETTORE ne meanmmtis 


STEEL PIPES | 


FOR GAS, WATER, STEAM,_AIR, SEWAGE, OIL, or ror 
OTHER PURPOSES, WE CAN SUPPLY YOUR DEMANDS. 


ADVANTAGES OF SOME OF OUR JOINTS 
Stewarts Patent Inserted Joint 


The shape of the socket on this joint precludes the possibility of the lead being 
blown out by ordinary pressure, and enables the thinnest practicable caulking tool 
to be employed. The doubling of the metal at the rim of the socket gives it 
great strength where the stress due to caulking is most severe. 


Patent Inserted Joint. ; 
(Patent No. 3189/11.) For full particulars see Section W. of Catalogue. 





INULIN 











Stewarts’ Longsleeve Patent Welded Joint 


This joint is strongly recommended for High Pressure Gas, being specially designed 
to facilitate the welding of pipes into a continuous main by means of the oxy- 
= acetylene or oxy-hydrogen blow pipe. The joint can be made without turning 
Longsleeve ines Welded Joint. the pipes round. 

(Patent No. 6172/12.) For full particulars send for Section W. Supplement of Catalogue, 





o 


nn TT in mimi nm mn i mn mn tm ttt 





Loose Flange Joints for Mining and Contractor’s Work 


We manufacture these joints in two standard forms, generally known as Stewarts’ 
No. 1 Loose: Flange Joint and Albion Loose Flange Joint. The former is made 
by flanging the pipe end, while in the latter, additional strength is obtained by 
working up the ends of the pipe into coilars by special machinery. In both cases 
the joints are supported by Cast Iron, Cast Steel or Wrought Flanges recessed 
as shown, to preclude the blowing out of jointing material. 


For full particulars send for Section W. of Catalogue. 





Vulcan Joint for High Pressure Water Supply 
Welded Steel Pipe Lines 


Specially recommended for Hydro-Electric Pipe Lines for the highest pressures, 
and made in diameters up to 6 feet. Other forms of Joints can be supplied 
according to requirements and nature of pipe work. When sending enquiries, 
the total head and full particulars of water supply should be given, if possible, 
accompanied by a profile of the ground over which the Pipe Line will be laid. 


Full particulars on application. 





The Vulcan Joint. 
-. Patent No. 16843.) _ 


Boiler Tubes, Main Steam Pipe Installations, Loose Flange Joint Tubes, 
Manufacturers of} Tubular Steel Tramway, Telegraph and Electric Light Poles, Tubular 
Steel Davits, Derricks, Masts, Steel Plates, Steel Castings, Zinc Sheets. 





Ln i MT IIo mT mm mmm mm mT em tt 











STEWARTS4xD LLOYDS,L®= Ls. 


GLASGOW . BIRMINGHAM LONDON 
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| “DAVY” ROLLING MILLS AND | 
| STEEL WORKS MACHINERY. 


” Gin. Revers 


meee Scction a 








1. 








goin. bY 408 in. 















Mills of the 
Most Modern 
Design. 


Accessory 
Machinery 
of all kinds. 















™ me Me 
: " “ 12 in. Do 8 
in. Reversing mill uble TWo-high 


min, 
DAVY BROTHERS, LTD., j 
Telephone: SHEFFIELD. Telegrams : 


| 4800 (5 lines.) Established - 1830. “Motor, Sheffield.” 























he 


{| 
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qnscow High Pressure, Rateau Impulse 


sa Fatih Steam Turbines. 


HE Analyses and Summaries of the Electricity 


Commission for the year ending 31st March, 1924, 

GROUP B. reproduced above, gives particulars of the station with 
Sution, wah biches the highest Thermal Efficiency in each group. Glasgow, 
idiot Sat cicunte- North Tees and Barton, head the list in their respective groups. 
(North Tes), Eachof these three stations is equipped with ‘MET ROVICK 











RATEAU-IMPULSE STEAM TURBINES, those at 
Glasgow taking over 60% of the load, and those at 
NEWCASTLE (NORTH TEES) and at MAN- 
CHESTER (BARTON) taking the entire load of their 


respective stations 
GROUP C. 
Station with the high BELFAST HARBOUR Power Station, also 
thermal efficiency uipped with a ‘ Metrovick’’ Turbine, 
ant tegen lal oop —— 
“wii would head the list in Group D, if included 













in the Commission’s analyses. See note. 









of Efficiency. 









Send for copies 
of Publications: 


* Dalmarnock Trials ** 
No. G7455/1, 


“Bristol Trials * * 
No. G7420/1. 






TROPOLI 
MH; WE Vick kerg \N 


Cco., ne 
MANCHESTER. 















asoune 
TRAFFORD PARK 









| 
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TRANSVERSE TESTS -_ON RAILWAY CHAIRS 


St 
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No. 708 AVERY 
‘UNIVERSAL TESTING MACHINE, 
ee, driven. 
ad 30 Tons. 


ETT} 


== MEW = S VHS hi 


=n SS mo = St LS. <i H== MSI 


_— "AVERY =} 


THIS MACHINE HAS BEEN SPECIALLY DE- 
SIGNED FOR THE PURPOSE OF CARRYING 
OUT TRANSVERSE TESTS ON RAILWAY 
CHAIRS IN ACCORDANCE WITH THE NEW 
BRITISH STANDARD RAILWAY CHAIR SPECI- 
FICATION, IN ADDITION TO THIS, TESTS by 
TENSION AND BENDING ON BAR SPECIMENS He land) AN EE eerane BE Sa 
CAN ALSO BE CARRIED OUT. 
THE MACHINE IS OF VERY CONVENIENT 
DESIGN FOR ITS PURPOSE AND SEVERAL 
CHANGES OF STRAINING SPEED ARE PRO- 
VIDED FOR. 

THE STEELYARD FOR INDICATING THE LOAD 
APPLIED IS GRADUATED FROM ZERO UP TO 


12= 
eH Hy = 


on =; 
















Char being 
Te st e d . 












30 TONS BY SUB-DIVISIONS OF 1/I0TH OF A a = ee 

TON.@ ADIALINDICATOR AT THEEND OFTHE | —————S SN 

STEELYARD FURTHER SUB-DIVIDES THESE WSTAVERYE SiAMINGHAM | NI Transversely, 
BS . 


GRADUATIONS INTO DIVISIONS OF 
1M00TH OF A TON. 

THE MACHINE IS AN IDEAL AND HANDY c— 
TYPE FOR FOUNDRY USE. i a 


Write for list Mo. 174. 


a 
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The most efficient and accessible | 


Superheater on the Market. 


Every tube element is detachable. 


All parts are interchangeable. 











HEAD OFFICE: 


SUPERHEATER UNITS Ld. 


4, Castle Square, SW AWNSHA. 
WOoRES: 2315 
UNIT WORKS, STRAND, SWANSEA. 
INKERMAN WoRKS - SWANSEA. 
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is accorded our Cranes. 
During 1922 we have 
received orders for Cranes 
from Brazii, Argentine., 
Columbia, Australia, New 
Zealand, India, Siam 
Portugese East Africa, to 
name but a few. Buyers 

of Cranes for work abroad 
cannot afford to take risks; 

a faulty machine ina distant 
land is a serious matter 
for any firm. The works of 
Mca Smith & Sons were 
established in 1320 and 

we are thus able to bring 
100 years experience to bear 
in building our Cranes 
There is no better crane 
than a Smith. % Nn) IK } \ i 










XS OK SEX OZ X SZ) 














f= 





= 


SNS 





THOMAS SMITH & SONS. 


(RODLEY) LT? NE LEEDS. 
4ondorn Office:- 
25 VICTORIA STREET 


i i (imac il 
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VISLOK- The Reliable and only SAFETY TRIPLE LOCK NUT in the World. 


A Self-Contained Unit, Guaranteed Automatic, Certain, Permanent and Safe. 





No Loose Parts. Always Re-usable. Cannot Damage Threads. 
Self-fitting to any Bolt. Can be Locked in any Unsupported position on any Bolt. 


UNIVERSALLY USED IN GAS, 
RAILWAY, ELECTRICAL 

AND COAL MINING 
INDUSTRIES 


NO EXTRA PARTS OR 
SPECIAL SPANNER 
REQUIRED 





My, 
Or > 


The Reliable and Only 










“SAFETY Final 
YOU CAN i4erT 
AND PORGET YU? 


ELIMINATES 
ALL INSPECTIONS 
AND TIGHTENINGS 


Sold by all Ironmongers and ee “* Safety First ’’ Booklet post 
Garages. Made in Sizes from free, apply to VISLOK Ltd. 


Patented in Chief Countries of the World. din. to 4 inches. Salisbury Sq., London, E.C.4 
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By AS SUPPLIED TO 
THE FOLLOWING 


CORPORATIONS AND 
WATER COMPANIES. 


RAND, 

: LEEDS, 

4 MARGATE, 

gor MONTE VIDEO, 

AE CROWN AGENTS, 

ey te METROPOLITAN WATER BOARD, 
lined BROKEN HILL, 

reo BRISTOL, 
ar ROSARIO, 

ag 


HATHORN DAVEY & CO., LTD. 


LEEDS. 
Weish Agents: BRITISH ENGINEERING PRODUCTS CO., 50, Charles Street, Cardiff. 





PUMPING MAC 


FOR ALL, PURPOSES. 





| 


TRIPLE 
EXPANSION 
HIGH DUTY 

PUMPING 
ENGINE. 



































SCREWING 
MACHINES. 


Our Standard Lines are TUBE 
SCREWING MACHINES in various 
sizes up to 18 in. diameter, 
BOLT SCREWING MACHINES 
up to 4 in. diameter. We have 
specialised in these lines for 
almost 60 years, and can offer you 
machines of proved practical value. 


Your enquiries are solicited and 
will receive our careful attention. 


MAIDEN & Co., L’”’ 
HYDE, Near MANCHESTER. 


Telephone—29 HYDE. Tel. Add.—MAIDEN HYDE. 
1963 


4in. TUBE SCREWING MACHINE 
WITH SINGLE PULLEY DRIVE. 








—— 
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HEAD, WRIGHTSON & COMPANY, LI. 


ENGINEERS ann IRONFOUNDERS. 


OIL STORAGE TANKS. 


STRUCTURAL WORK of EVERY DESCRIPTION. 
BRIDGE CYLINDERS, TUNNEL SEGMENTS, &. 


STEEL, IRON & BRASS CASTINGS. 











— 
—__= 
AS rey 


















D, 








OUTPUT OF FOUNDRIES - - 100,000 TONS PER YEAR. 














' Teeapinie~ Also STOCKTON FORGE WORKS 
TEESDALE IRON WORKS, aban & EGGLESCLIFFE FOUNDRY, 
Thornaby-on-Tees. STOCKTON-ON-TEES.” Stockton-on-Tees. aS 

















1 





a ae 


THE ELECTRIC CONSTRUCTION CO 


HEAD OFFICE 


INGERSOLL HOUSE, 9, KINGSWAY, LONDON WC. 2. 










WORKS 9878 

“9 
TELE GRAMS WOLVERHAMPTON TELEPHONE NOS: 
"CONCORDANCE. ESTRAND LONDON. GERRARD 8833 AND 4606. 





“ELECTRIC WOLVERHAMPTON" WOLVERHAMPTON 14551456. 


2 







VE. 
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MOBILE AIR - 
COMPRESSOR- - X 
CAPACITY 125 
CUBIC FEET OF 


BREAKERS OR 


OTHER PNEUMATIC \ 
TOOLS 


-Q@PE-GPE-GPF GPE-G 


BRITISH 


GIONS \. 


——_________ ______ ________ 

































































) ESRBEINS 


MATERIALS 


(ROBINS SYSTEM). 





Plants for the economical 
handling of coal, ore, etc., 
embodying the most up-to-date 
practice and design, have been 
supplied and erected by Fraser 
& Chalmers Engineering Works 
in all parts of the world. 
Enquiries invited for : 
TRANSPORTERS, BELT AND 
GRAVITY BUCKET CONVEYORS, 
; ELEVATORS, HOISTS, WAGON 
be TIPPLERS, GRABS, etc. and 
c : * Complete Handling Plants. : 





IAS | FRASER 3. CHALMERS ENGINEERING WORKS 


Associated with 
ROBINS CONVEYING BELT CO., 
OF U.S.A. 

















ondon Office: 
MAGNET HOUSE, KINGSWAY 
W.C.2. 








| 
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Water Distilling 
Plants 
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\\ 
\ produce economically 
fresh water from the sea ————————— 
or other impure source. 350 Tons. and Under, per 24 Hours DISTILLERS “ 
Tons 
2 NSTALLED. CHINES. Pur 24 
Output and Purity ris, Tae Deven isl 
\ Guaranteed. APRIGA.SOUTH 2 20 El 
AFRICA, B.S.W. ! 180 
_ and 7 Tonsper 24 Hours PORTABLE DISTILLERS. ARABIA 14 $ br} i 
a — : cH, ey i 
MasowaH $B _ 
MUDROS 1 250 
\ PATAGONIA 1 100 il 
aes RUSSIA 2 70 
t 3 350 
gso Tons, and Under, per 24 Hours DISIILLERS. | 
MIRRLEES WATSON a 
i 
TNT SOMPANY LIMITED OUPUPUEVDUEPTAUT PELE TDR ETE ll 
_ ENGINEERS FOUNDERS FI 
\\' Head Office and Works: SCOTLAND ST., GLASGOW. 
\ Telegrams: ‘“ MIRRLEES, GLASGOW.” Telephones: 1780, 1781, 1782 South. i 
\\\‘\ Codes : Western Union (Universal and 5 Letter Editions), Liebers, Engineering 
\ ~~ ABC (5th and 6th Editions), Al, Bentley's and Marconi. P | 
\« London Office : “ Nirrlees House,” 7, Grosvenor Gardens, Westminster, S.W.1. —_ iz 
\\ \ Telegrams: “MIRRLEES, SOWEST, LONDON.” 
\ SUSU SOS ISOS IB US IS ISOS ISIS IS ISIS OR ISO USUSOBOR OR om o mo 
aaron 


























Dust Elimination from Flue Gases 
DAVIDSON ig. 522g 


— FLUE GASES 

F 9 UE D U my T ; 7. = aggregate ra mage of 
66 ”? t 

C O i 3 EC TO R Collachae ieee installed, 
or on order. This is equi- 


valent to the Combustion 
of, approximately, 








not only removes cinders from the flue gases, 
but extracts, moreover, the most minute 
particles of dust and grit. In addition, the 
Fan; which provides the Induced Draught, 300 T ons of 


operates the Dust Collector, Coal per hour 


no other running auxiliary 
being necessary. 


DAVIDSON &CO., 


LIMITED, SIROCCO ENGINEERING WORKS, 


BELFAST 


LONDON, MANCHESTER, BIRMINGHAM, GLASGOW, BRISTOL, CARDIFF, NEWCASTLE-ON-TYNE 
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3 eens TYPES FROM 1000 
from 275 ~ - B.HLP. to use Crude and Residue 
Tar Oil. 


Coke Gas, 
ual ry bow eee Oils, Direct 


PREMIER 


LARGE 
OIL & GAS ENGINES 


the manufacture of High Power Engines. 
During our long and unique experience we have 
conducted many experiments, the result of which has 
been the introduction of innovations which now make 
our engines the most reliable and mechanically precise 
in the world. 


Fea many years we have been actively engaged in 


We have been responsible for the installation of many 
thousands of H.P. in all branches of industry throughout 
the world. One of the chief characteristics of our pro- 
ductions is their extremely smooth and consistent running 
—which makes them particularly suitable for direct 
coupling to electric generators. 


) We shall be pleased to offer advice as to the adaptability 


of our engines to any particular sphere of manufacturing. 


THE PREMIER GAS ENGINE CO. LITD., 


SANDIACRE - - - Near NOTTINGHAM. 

Telegrams: Premier Sandiacre. Telephone: 39 Sandiacre. 

London Office: 139-141, Queen Victoria St., E.C.4. 
1388 P6 



















































BROACHING MACHINE—Capacities up to 5in., 34 in. and 2in. square holes. 


* (Full specifications upon request.) 


OUR SPECIALITIES.— 



















Steam Traps, Dryers, etc. 


1 











Saw Mill and Wood-working Machines of every description. 
Machine Tools for every purpose. 
Special Machine Tools, etc., to suit clients’ requirements. 


Cider Presses, Pumps, etc. 

Small Tools and Sundries. 

Patent Facing Heads, Boring Tools, etc. 
Second-hand and Re-built Machines. 





HAIGHS 
BROACHER 


Up-to-date Firms 
desirous of being 
in the fore-front 
in Broaching— 
must investigate 





























the pc possibilities of 
Enquiries solicited for work of any 
description suitable for our fully equipped this machine. 
PATTERN SHOP, FOUNDRY and 
MACHINE SHOPS. Consult us on 
Large or small jobs, or quantities, your Broaching 
undertaken. 
KEEN PRICES——QUICK DELIVERIES. problems and we 
will give you 











guaranteed times 
for production. 


LonDON OFFICE AND SHOWROOMS: EARLY 


l 75119 : C iT Y R O A D, EC : l - DELIVERIES. 


1273 Oldham (Two Lines). 


1950 Clerkenwell. 





Haigh, Oldham. 
Iddusons, London. 1263 
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and ‘Ship Repairers 
SOUTHIAMPTON ~“ 4 





a a 


‘id of every 
Faget ates 


In the centre of the Southampton Docks, we 
have established a well-equipped Repairs 
Department capable of carrying out repairs 
or overhauls to the largest vessels afloat. 
It is situated adjacent to waterside and 
dry dock accommodation and near to our 
Southampton Shipyards, forming together 


the largest organisation for Ship Repairing and 
Marine Engineering in the South of England. 


The following, among many other vessels, have 
recently passed through cur hands for repairs to 
hulls or machinery, or for general overhaul :— 
“ Aquitania,” “Herculaneum,” ‘ Kildonan,” 
“British General,” ‘“ Hoyeisan Maru,” “ Mauretania,” 


“Empress of France,” ‘“ Kangaroo,” “ Teutonic,” etc. 


SHIP REPAIRERS 
tothe CUNARD 
=~ STEAMSHIP 














AUSTRALIA—75-91, Harbour Street, SYDNEY, N.S.W. 
NEW ZEALAND—158, Shirl2y Road, CHRISTCHU RCH. 

















2, Victoria Street, WESTMINSTER, S.W.1. 


VERTICAL 


BAND RE-SAW 


FOR DEAL RE-SAWING AND 
:DEEP CUTTING WIDE BOARDS. 


Type PH. 








SPECIAL FEATURES. 


Fitted with four power- 
fuliy driven Feed Rolls, 
and arrangements for 
Self Centring and Canting. 


Patent Variable 
Feed Gear. 


Patent Ball Bearing 
Mounting of Saw Pulleys. 


Sensitive Straining Device. 


Improved Saw Guides. 








WRriTE FoR LeaFLeT “ E 53.” 


THOMAS ROBINSON & SON, Ltd., ROCHDALE. 


LONDON CFFICE—Abbey House, INDIA—24, Park Street, CALCUTTA. 
. SOUTH AFRICA—12, Greenmarket Square, CAPE TOWN. 
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WHARNCLIFFE HouUseé 
SHEFFIELD 
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BUYERS AND SELLERS OF 


CRAP 


ALSO :-— RAILS, 
POINTS, 
CROSSINGS, 
SLEEPERS, 


WACONS AND TIMBER 
DISMANTLERS AND .. 
SHIPBREAKERS. - « « . 





. 


"PHONE :—6042 CENTRAL (6 LINES)... . 
"GRAMS :—" FERRIC,” SHEFFIELD. ..... 
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SPRINGS * *e: © 
AND BUFFERS. 


STEEL 
CASTINGS AND 
FORGINGS. 


BILLETS. | 5 
* * BLOOMS. | 
* + * BARS. 


TOOL STEEL 
FOR ALL PURPOSES. 


MANGANESE 


oy 


= / 


ROLL SHELLS, dl , “Wis SS iii 
SHOES & DIES. ‘ait 

a itu unit 
PIT RAILS. IN a mm 


ends 


em mig 
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a ; 3, Central Buildings, Westminster. S.W- es 
- ; — ee on 
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ARE USED 
ALL OVER 
THE WORLD 
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VICTORIA WORKS, 














\$% 
(epee 
re 


WATERTUBE BOILERS. A 
“WOODESON’S” | 


RPATIN Ts 


FOR ALL DUTIES. 





Telegrams: CYCLOPS, GATESHEAD. 
Telephone Nos.: GATESHEAD 773 (4 lines), 


CODES :— 
A. 8. C, 4th, 5th & 6th Editions, A.1., 
Engineering, 1st & 2nd Editions, 
Lleber’s, Broomhall’s, Moreing & Nell’s, Watkins, 
Western Union, Marconi International, 
Bentiey’s Complete Phrase Code, and Private. 





Two Woodeson Patent Water Tube Bollers In course 
of erection. 


CLARKE, CHAPMAN & CO., Ltp., 


GATESHEAD. 


GENERAL & ELECTRICAL ENGINEERS & BOILERMAKERS. 





SPECIAL FEATURES: 


Maximum ease of access for 
examination and cleaning. 


All heating tubes straight 
and of equal length. 


Maximum steam _ release 
areas. 


Good Combustion and 
Circulation. 


Ease in erection. 
Large steam space. 








LONDON OFFICE: 
116, Fenchurch Street, E.C. 3. 


Telegrams—‘*Cyclops, Fen, London.” 


















OE 















































uw? 

oe 

< 

©: 

Pf 

6S HEAVY DUTY 

3 

— 

™ SQUIRREL CAGE 

= 

2 WBxTOR 

aN —«( Mt ! for Auxiliary 

2 ae Ve Drives in 

x: cS 

4 a. =X Steel Works. 

=? 

pe TYP E MT6 (reversing up to 1000 times an hour). 

a | | 

I ~~ ruseed, ate mae ~ rough — LANCASHIRE SQUIRREL CAGE MAXTORQ MOTOR, TYPE MT6, 

5 and rigorous loads repeatedly reversing. sicemee aibnceae BLavenaece Mal 
BS — 
Ny, ee povoRcinih 

iS) Send for List 7o1. “6 CRYPT ELECTRICAL 

ry Trafford Park, MANCHESTER. Willesden, LONDON, N.W: 10. 

LONDON OFFICE & EXPORT DEPT.: 28, VICTORIA ST., S.W.1. D.R.K. 171. we 
cS 2078 Kaas 
CaS) Crypto &) VANGASHIRE Teyais ) ‘DAN CASHIRE. © GD Cyple Se ® LAN GASHIRE | Ged crpto: oS Te) LANCASHIRE 
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TRUE EGONOMY IN AIR COMPRESSORS. 


The true value of an Air Compressor is determined by its overad/ efficiency, 
i.e., the ¢o¢ad cost per cubic foot of compressed air actually delivered. 

BROOMWADE AIR COMPRESSORS deliver the maximum amount of 
compressed air per HP. taken; they are economical in lubricant and give long 
trouble-free service with the minimum of attention—moreover, their first cost is 
competitive. 

They are built in all sizes up'to 1,200 cubic feet per minute—any type or drive, 
fixed.or portable units. , 

LET US SEND YOU OUR CATALOGUE. 


BROOM & WADE LTD. = HIGH WYCOMBE. 




















CdMPBELL 


CoLp STARTING VERTICAL OIL ENGINES 
THE CAMPBELL 


was the first 
Vertical Oil Engine 


of the Solid Injection Cold Starting 
Type to be put on the Market. 





It Runs on the Lowest Grade 
Fuel Oils of 0°96 S.G. 


CONSUMPTION 0°43 LB. PER B.HP. HOUR. 





Standard Sizes : 


320 B.HP. ENGINE with 3 PHASE ALTERNATOR. One of THREE SETS running in parallel. 70 TO 650 BRAKE HP. 


THE CAMPBELL GAS ENGINE Company, LtD, HALIFAX, ENGLAND. bs 


LONDON: 73A, QUEEN’ VICTORIA STREET, E.C. 4. GLASGOW: 19, WATERLOO STREET. CALCUTTA: C3, CLIVE BUILDINGS. 
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Telegraphic Address :— 
“STEWART, GLASGOW.” 


Patent Rolling Mills, 


Vertical 


Single Lever 


Bioom, 
Shears, 


Hot Saws. 


Steam Hammers. 
Tube Drawbenches, 
&c., &c. 





STEEL WORKS 
PLANT. 


‘All Types and: Sizes. 
and Horizontal 
Mill Engines, 
(Patent applied for.) 


Slab, Billet and Plate 
Steam-Hydraulic 
and Electrically Driven, 


ingot Stripping Cranes. 


LONDON 


DUNCAN STEWART & CO., Ltd., 


ESTABLISHED 


ROAD IRONWORKS, GLASGOW. 1864, 





Rolling 
with new 
Gear. 





tin. x & ft. Improved Steam-Hydraulic Plate Shear 


HYDRAULIC 
MACHINERY. 


Patent High-Speed Steam 
Hydraulic Forging Presses, 
160 to 12,000 tons, 


Armour Bending Presses, 


High-Pressure Hydraulic Pumps, 
Electric and Steam Driven. 


Accumulators, 
All Types. 


Shaft Straightening Presses, 
Troughing Presses, 


&c., &c. 
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AT 
BELFAST, 
ARDROSSAN, 
GLASGOW. 


ALEX. CHAPLIN & CO., LTD., 
Govan, GLASGOW. a 
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ONE MAN CAN 


ADVANTAGES. 


smn PATENT (FurnaceeMuffle)  “:" 


LABOUR. DISCHARGE 


"CHARGING MACHINES .,,,”..... 








FURNACE 
With 2 tons of Sheets, 


INCREASED OUTPUT sien: ti 
neewuce” GIBBONS BROS Lrp,. DUDLEY. 3 Scone 
BeTTer QUALITY § © (Ovalraclors loAdmirallyGWar Oi7ice  PofenteeseLuillers wit 


OF PRODUCT. Telegrams: “GIBBONS LOWER GORNAL. <Ze/enhome-2450 DUDLEYGlin:) -—-“THIS MACHINE. 


FURNACE REPAIRS. 
ae i 





= 
= 
i 














MONONA UNCUT nA UNO Un 


= 
il 





MARINE ENGINES & BOILERS, 
WEIR PUMPS, WINCHES. | 


Generating Sets, Electric Fans, 
STEERING GEAR. TANKS. 
Piates, Planking. 



















‘MACHINE 
TOOLS. 
Catalogues CRANES. 
LOCOMOTIVES. 


CONTRACTORS’ PLANT 
RAILS and Accessories. 


STRUGTURAL STEELWORK. 


Non-ferrous METALS. 


SCRAP IRON & STEEL. 


OLD WORKS AND OBSOLETE PLANT DISMANTLED 


Lonpon Office: 18, BILLITER STREET, EC. 3. M9 
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EMPIRE PATENT ‘‘DIRECT’. LUBRICATORS 


For DIESEL and other ENGINES. 
MADE IN ANY NUMBER OF FEEDS. 
Also supplied with Direct 
Lever and Pulley Drives. 
HAVE YOU ANY LUBRICATION 
PROBLEMS? THEN WRITE TO 
EMPIRE ENGINEERING CO. 

(MANCHESTER), LTD., 

PR som 1g Works, 

Manchester. 

“Telephone s 339 PENDLETON. 

Telegraphic Address: 


LIDGERWOOD 


CABLEWAYS. 
MINE HOISTS. 





























a 
: LIDGERWOOD pe ds LONDON WALL 
; LONDON. wisemaiai 6192, 7422. ‘ 
. PILE DRIVERS. 8 





DERRICKS. 


2023 
LIDGERWOOD. 


FRIARS HOUSE, NEW BROAD STREET, LONDON, E.C. 2. 

















Multiple-Flow 
Superheaters 


Reduce condensation and Coal bill. 








Wrought Steel and Circular Section 
throughout. 


Weldless Steel tubes. 





Accessible—E ffi cient—Durable. 


MANCHESTER 

ENGINE BUILDERS aad BOILER MAKERS. 
Telephone 6312 Central. 

London Office: 120, Mansion Heuse Chambers, 12, 








Queen Victoria Street, B.C. 4. 























Sacecocgcco0cn0000000Cc0000 cogocGgGnoegcoo00q000500qg000000 
o 


eI, MODERN WATER. 


AY sPOWER PLANT 
Egehcis Turbines and 


, Pelton Wheels. 


Oil Pressure Governors. 













we 





25. we GUNTHER ¢& SONS 


CENTRAL WORKS, OLDHAM. 
Established 1869. 


o 
cannoacoapcasanedboooscgpeaponpcapoapsosoncscpeons 
1954 


gooc0on0oco0ccono0gcooCoCcCoCCCoCoOcCcCGCoORoORgoo00000Rg 











‘GEARS. 


MACHINE CUT OR MOULDED. 
ALL DESCRIPTIONS 

FOR ANY POWER OR SPEEDS. 

DOUBLE HELICAL GEARS 

A SPECIALITY. 












(SEE NEXT WEEK'S 
ADVERT.) 


LLEWELLAN’S MACHINE Cco., Bristol, ENG. 














-/ VALVES | 




















and superheated steam. 
SAFETY. VALVES. 

Specify your requirements. of 

A. COCKBURN & CO. 


STOP VALVES. 
| sae eS T OUN, GLASGOW. 


2421 


























CO Refrigerating Machines 
MULTIPLE EFFECT GOMPRESSION 

























SCOTT Bros. (Halifax), Ltd. 


steam auxiliary for high pressures 
| Cast Iron or Cast Steel Bodies. 
| 
West Mount Iron Works, HALIFAX, Yorks. 





Specialists in 
Careee PUNCHING wceneii 
PRE-COOLING BY PRIMARY) .4.:,RING SHIPYARD 
EVAPORATION MACHINES 
and and 
ENABLES THESE MACHINES TO MAINTAIN THEIR ee panto BOILER 
HICH EFFICIENCY UNDER THE MOST TRYING] Constructional MrcERS’ 
CONDITIONS. 2484 Engineering 
, Machine Tools. TOOLS. 
Write for Free heoae 
Illustrated ESTABLISHED 
Catalogue. 1850. 








— || 
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MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS, 


The REID GEAR £0. 


LINWOOD, *: 














near PAISLEY. 


CRANES 


ALL TYPES. 
ELECTRIC, STEAM, HYDRAULIO, HAND, 
FOR 


SHIPYARDS, DOOKS, STEEL WORKS, ETC. 


JOHN GRIEVE & C°- 


MOTHERWELL, SCOTLAND. ™ 














CopEs—A B C, ith Edition 





TeLE@Rams—Boaperate, zeae A. rg W. D AL GLISH, 


WEST OF 
SCOTLAND BOILER 
WORKS, 


Pollokshaws, 
GLASCOW. 


MARINE, 
DRYBACK, 
LOCOMOTIVE and 


BOILERS. 


oat — 


MADE BY THE 





MULTITUBULAR | >;*2= meory_multpicten, denny pecrnnas se, Paper 


ALL SIZES. ’ 


MOSsT 
IMPROVED cam vy 
MACHINERY. “ x” 4 in A-4 fom Sr ot 







bv 
Y22 ta Vi sft 


Gentes ho 4 meatal energy; let the Otic Kiag’es @ * 
a ou te solve your mathematical problems 
14 ssaly nate 


a6 | =e the Calattes only ct witha! four of damage 
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oe the sonion ace 66 a, long, and give reeaits accurate te 















CARBIG LIMITED, 51, Holbore Sen 


“6 i Ee. at 
































Stern 





Plenty Marine Steam Engines . 


Built in all sizes trom 30 to 1000 I.Hr’., inciuding light machinery tor 
Wheel and Paddle Boats of Light Draught. 


PLENTY MARINE OIL ENGINES AND 
PLENTY STATIONARY OIL ENGINES 


Full particulars of Plenty Engines on application. 


Triple Expansion & Compound 
Condensing ‘Type 


Also builders of :— 





DOUBLE 





peeee Le 





















SECURITY THE “BOSS” FULLWAY 


GATE VALVE 


is fitted with bronze faced parallel discs, working against renewable 
bronze seats and operated by cams revolving in wedge shaped 
trunnions between the discs 
In closing the valve, the discs bearing the gunmetal move freely 
down until opposite the valve ports, The cams engage with rod 
cast inside the sody, bringing into action the wedge shaped trunnions 
which aoe the gates apart on to the seats, without injury to the 
conmeeind the valve 


faces and 
DOUBLY SECURE 
AGAINST LEAKAGE 


The first movement of the spindle in opening the valve releases 
the trunnions and the gates move freely up witn no tendency to stick 
or grind. The valve is made in all sizes from 2 up with screwed 
or fianged ends, 





BRITISH STEAM SPECIALTIES L”: 
BEDFORD STREET, LEICESTER. 
For all Types of Valves, Steam Traps and Fittings. 














| 

























ENQUIRIES 
SOLICITED, 


HARLAND 


AND 
WOLFF, Ly1to., 


CLYDE FOUNDRY, 
GOVAN, GLASGOW. 











TELEGRAMS: 
“CLYFOUNDIC.” 


OF 
ALL 


DESCRIPTIONS. 




















KELVIN ENGINES 


70 STANDARD ARRANGEMENTS 
WITH OR WITHOUT 


RADIATOR COOLING. 
3 te 60 HP. on PARAFFIN or PETROL. 
For AIR COMPRESSORS, 
DYNAMOS, PUMPS, HOISTS 


and all jobs requiring a 
power unit of absolute 
dependability. 225) 

















Complete Manufacturers— 
THE BERGIUS 
COMPANY, L™. | 
264, DOBBIE’S LOAN, » 
CLASCGOW. 





KELVIN 
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We are happy to send——- 
ON ‘APPROVAL unconditionally 
either type——but strongly recommend the 


GRAVITY LOWERING as a real TIME SAVER. 





Ghey. started together 


lowering equal loads 
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See |SURELY!| laa 

‘A’, The i! 
rest 
is 

obvious. 











H. WHARTON, Lro- 


mupprss Stockport. ” 





BALL BEARINGS 





* Sia Pe 
Nee: i mt 


188637 cake BeaeweNce 1973 


Ball Journal Bearings ty 
Ball Thrust Bearings wr 
Roller Journal Bearings ei? gr 

Steel & Metal Balls  «@0™ i 


The Auto Machinery Co., Ltd., 


Codes: Western Union, 
ABC (5th Edition). 


Celephone: 153 (2 lines). 


Telegrams: Auto, Coventry. Coventry, Eng. 











ELECTRIC INDEPENDENT 
FORGE & FOUNDRY 


ee ee ee a ioe tak, PE i 
Photo of Crane to lift 12 Tons at 20 feet radius. 


HOLT & WILLETTS 


LION WORKS 
CRADLEY HEATH ~* 
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A “Brown & Sharpe” 


Screw pitch gauge for 


B.A. threads. Especially 


made for us, to meet the demand for a 
gauge of maximum accuracy. 


11 Blades for 0-10 B.A. standards and one thread 
tool gauge 47°5° 

In addition the number of threads per inch is 
marked on each blade. ne 


Essential for those specializing in 
Wireless avd similar work. 


Price 10/- 





























MARINE & LAND PUMPS. 


OUR SPECIALITIES ARE STRONG 

and COMPACT IN DESIGN — OF 

BEST MATERIAL and WORKMAN- 

SHIP — EFFICIENT and RELIABLE 
IN SERVICE 





THE 


“DAWSON ” PATENT DIRECT-ACTING 


FEED PUMPS, 
AIR PUMPS, 
SERVICE PUMPS, 





IMPROVED DUPLEX PUMPS 


VERTICAL or HORIZONTAL 
TO SUIT ALL PRESSURES. 





MOTOR DRIVEN PUMPS 
FOR 


DIESEL ENGINES, 
LAND STATIONS, 
- MINE PUMPS. - 


DAWSON & DOWNIE, L”: 


CLYDEBANK. _«istti 
“ Pumps, CLYDEBANK.” . 92 & 93 CLYDEBaNxk 





DAWSON FEED PUMP. 
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DBS Turbine Reduction Gear 
for Rope-driven Textile Mill, 
2,100 HrP, 


SS ee ABOUT 


TURBO GEAR GENERATION. 








The extremely high efficiency and quiet, vibration- 
free running of DBS Turbo Gears is due to the 
unusually accurate methods and machinery employed 
for their manufacture. Patented DBS Generators 
bristling with accuracy features producea perfect involute 
tooth form. 

The Index Wheels of these machines are without 
doubt the most accurate in existence. The special 
cutters are themselves generated and ground dead true 
to profile—an exceptional step for accuracy. 

The Wheel Blanks during cutting are mounted ona 
rigid one piece stand which is turned truly parallel to the 
machine base, upon the actual machine itself. 

Contrast with this the more usual and less accurate 
method of a series of independent stands arranged round 
the wheel rim. 

DBS accuracy methods demand that the wheel shall 
be cut with shaft in position so that pitch circle and 
shaft centres shall exactly coincide. The method of 
removing a wheel from shaft for cutting does not 
guarantee sufficient accuracy. 

(To be continued.) 


DAVID BROWN& SONS”. 


LOCKWOOD HUDDERSFIELD 
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Removing by Oxy-Dissolved Acetylene cutting portions of cast-iron lates 


forming part 


> se of introdu 
new automatic nad 


shutes over ash-conveyors, for the pu: 
nerating Station. 


ances, at a Lendon Electric 


Cast-Iron Cutting by ~~“ 
Dissolved Acetylene. 


The cutting of cast-iron by the Oxy-Acetylene process was for 
long considered impossible because of the rapid formation of 
Oxide under the flame. By means of Dissolved Acetylene, 
combined with Oxygen, cast-iron can now be cut as readily as 
steel, owing to the aid rendered to the Oxygen by the high 
pressure of Dissolved Acetylene, which burns away the Oxide as 
swiftly as it is formed. Evidence is supplied in the photograph 
reproduced above. May we supply you with further details ? 


= Men Liwersioge Li0 
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Victoria Station House, Westminster, S.W. 1. 
Tel.: Victoria 9226, Tele.: “ Aceterator, Sowest, London. 
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We 
are 


Makers 

of 
Accurate 
Measuring 
Appliances. 


nie 


OLD WAY :—Delicate refinement, too ‘costly for use 
—kept in the safe to maintain accuracy. 





OUR WAY:—Sturdy refinement, accurate under 
working conditions, reaches the workshop because 


the price is right. 


Our Workshop Slip Gauges and End Bars build 
up all sizes from *2” to 40” in steps of 1/10,000’, 
each size intrinsically true to 5 parts ina million. 





We are pioneers in Workshop End Measuring 
Bars that entirely supersede old type measuring 
machines. Half the cost, vastly increased 
application. 





2467 


Write for Catalogue No. 3e¢ to: 


PITTER GAUGE & PRECISION TOOL CO., Lid., 


WOOLWICH, 


*Phone : LONDON, S.E.18. ’Grams : 
Woolwich ‘* Exactomet, 
427. Wol, London.” 
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Compare the durability of a riveted water-tank with 
that of one welded with 


Whitecross - Armco 
Ingot Iren Electrodes. 


Corrosion from within-——no less than corrosion from 
without are both resisted to the utmost in a weld 
made with these electrodes, for the welded portion— 
strange as it may seem—is actually stronger and 
more resistant to corrosion than the rest of the tank. 


That is one of the perfections which no 
other electrode can possibly give you. 


COMPANY LIMITED 


WARRINGTON 


bee ny 


(LOM DON) 687 avemut. 





1596 





1864. 











SIMON-CARVES® evsrem 


or COAL DUST FIRING 


applied to your METALLURGICAL or 
BOILER FURNACES 


will 


SAVE YOU MONEY. 
Ee ey OUR 


UNIT TYPE 


APPARATUS 
IS OF MASSIVE 
CONSTRUCTION 

FOR HEAVY DUTY. 


DEALS WITH 
LOW GRADE, 
CHEAP COAL 
WITH HIGH 
COMBUSTION 
EFFICIENCY 
| THUS 
Siedictaaitik- CAE en tarot REDUCING 
FUEL COST. 


Plant installed at Peterborough Cor- 
poration Electricity Works, firing 
Water Tube Boilers 


SIMON-GARVES L” 





20, MOUNT ST., 
MANCHESTER. 
2481 
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THE BUTTERLEY C0., Ltd. 


DB BBY - EsrasuisHep 1719. 


Telephone— Nos. 75 and 76 RIPLEY. Telegrams—" Inonworxs, BUTTERLEY.” 


PIG IRON, BAR IRON, IRON CASTINGS 


Up to 2@O Tons. 











Bridge and 
Structural 
Steelwork, 
Pit Trams, &e. 


High-class 
Machine Work of 
all descriptions, 


Special Acid- 
Resisting Metal 


FOR 


Chemical Plants. 


Large Retorts, 
Pans, Acid Eggs, 
&e,, a Speciality, 


Telephone—2180, Crrv. 


9660 














LONDON OFFICE: 52, Queea Victoria Street. 


Transport & 
Storage of 
Spirit 
Oil Fuel, 
etc. 
Chemical 
Manufacture 
Dyeing and 
Bleaching, 
Transformers 


etc. 


All sizes and 

Shapes from a 
few Ibs. up to 
20 tons weight. 


THOMPSON BROS. (BILSTON) LTD., 


Bradiey Engineering Works, Bilston, Staffs. 








0] 





-RANES | 


OF * HIGHEST QUALITY. 





TT 





ELECTRIC OVERHEADS OUR SPECIALITY. 


Any other type also supplied, Send us your enquiries. 


JOSEPH BOOTH % BROS., LTD., 
RODLEY - - LEEOS. pe 


LONDON REPRESENTATIVE: 


W CAIRNS BOOTH, Parliament Mansions, Victoria Street, London, $.W. 1 
EUSEERUCLAOUDEAOOEAGU LED EERET AED ATURE AEOGEUTEDUA EAS GEOREAUTAESGUANOELAESUTEEUEOSLONGRESAREON EON ONL L ELTON EOHAL EY 











UDDEHOLM 
Swedish Charcoal Steel. 


WE KEEP A LARGE STOCK OF 
HIGHEST QUALITY 


SWEDISH ACID BESSEMER 


IN SHEFFIELD AND CAN SUPPLY 
FOR IMMEDIATE. DELIVERY: 


12in. INGOTS, 
3in. and 6in. SQUARE BILLETS 
6in. by 2in. SLABS, 


IN ANY CARBON FROM ‘60 to 1°10%. 








PLEASE ADDRESS YOUR INQUIRIES TO US AT: 


SHEFFIELD.  TEL.: CEN. 663. 


16, SAVILE ST., 


UDDEHOLM GENERAL AGENCIES L1p. 


Ill, NEW ST., BIRMINGHAM. = “3” 


TELEGRAMS : 
UDDEHOLM, B'HAM. 
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NORTH BRITISH LOCOMOTIVE CO., Lio, 


HYDE PARK WORKS QUEEN’S PARK WORKS ATLAS WORKS 
(Late NEILSON, REID & CO.) (Late DuBs & Co.) (Late SHARP, STEWART & Co., Ltd.) 


ADMINISTRATIVE BUILDING, 110, FLEMINGTON STREET, SPRINGBURN, GLASGOW. 


Telegrams —“ LOCO., GLASGOW.” 
Tel. No.: Victoria 6858. LONDON OFFICE: 13, VICTORIA STREET, WESTMINSTER, S.W.1. Tele. Address; ‘‘Hypar Sowest, London.” 











BUILDERS OF ALE. EHINDS OF 


LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY GAUGE OF RAILWAY. 


_ Annual Capacity, 800 MAIN LINE LOCOMOTIVES. — Output now exceeds 23,000 LOCOMOTIVES. Workshops equipment, 8000 MEN, 























DICKS ORIGINAL BALATA BELTING 


DICKS ORIGINAY ENSURES BEST SERVICE 
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4 & TD., 22, KING EDWARD ST. - LEEDS. 

4, WATLING STREET: - - LONDON. FACTORY & HEAD Grane. 8, NEVILLE STREET, NEWCASTLE- ON-TYNE, 
200 CORPORATION ST. - BIRMINGHAM. GREENHEAD WORKS, GLASGOW 46, ST. ENOCH SQUARE - GLASGOW. 
137, VICTORIA STREET - ~:~ BRISTOL. AMERICAN FACTORY PASSAIC Nw. U.S.A 27, ALBERT SQUARE ° DUNDEE. 
10, CORPORATION ST. - MANCHESTER. BRANCHES ANI) AGRNTS THROUGHO! T THE WORLD. 16, NORTH STREET : BELFAST. ,,;, 














HUDSWELL, CLARKE & CO., LIMITED, 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Colliories, &c, Made to suit any Gauge of Railway, 












) ¥ = 
Established ; caine ne | = 


Telegraphic Address: 






1860. PARTINGTON i 1 LOCO, LEEDS. 











PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 


mazes or EEODGERS PULLEYS” 


(REGISTERED). 


WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 0 
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R. &W. HAWTHORN, LESLIE & CO., LTD. 
7 LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED 
CRANES AND LOCOMOTIVES 


ALWAYS IN STOCK AND IN PROGRESS. 

















For Collieries, Ironworks, Railway Depots, Branch Lines, 
Contractors, &e. 1804 








kong hic Address : 
EWCASTLE-ON-TYNE BSTABLISHED 1817. 


(EN. MARINE ENGINEERS AND SHIPBUILDERS. NEWCASTLE-ON-TYNE. 


| THE HUNSLET ENGINE CO. Ltd. 


LEEDS. 


MAKERS OF 


LOCOMOTIVE ENGINES 


adapted to every variety of work and gauge. 


Also Manufacturers and Proprietors of = 


THE SEABORNE INTERCEPTOR 


for Screw and Centrifugal Pumps. 














Designs and Specifications supplied or worked to. 


Quotations and Specifications on application, 


1176 
Telegraphic Address: “ ENGINE’’ LEEDS. 


Telephone: Nos. 20877 (2 lines). 

















PECKETT aSONS, L”” 


BRISTOL. 

































Telegrams = - Peckett, Bristol. 
SPECIALITY 
"| TANK LOCOMOTIVES 
Of all Descriptions and any Size or Gauge. 
Full Particulars on Application. 1920 

es: PUG U GUD UUDNUUADOOADORAUUOEOGNEUO EDD DOUSEEEEOOUOEOGASSERADTTDUGEGT ET 
We are the Largest 
nn of Non-ferrous 

and are a. [ways : 
SCRAP BRASS, GUN ME TAL, ek 

TURNINGS & BORINGS trc.etc. 
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gE NEWTON 
X CHAMBERS 
echt J \ tHornourre New SHEFFIELD. 


Ur Ff SIZES FOR ALL: PURPOSES 


FOR HIGH CLASS 
MACHINE TOOLS 


Send your enquiries to 


Noble & Lund, Ltd., 


Felling-on-T yne. 













fail 





Ep) 


1915 














Specialists in Planing Machines. 

= », Cold Sawing Machinery. 

6 » High Speed Friction Saws. 

- ,, Lathes. 

* » Drilling and Boring Machines 
ILLUSTRATION OF 14 im. SLOTTING MACHINE. ‘es ,, Slotting and Shaping Machines. ™ 
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The “BEAM” COMPOUND 
STEAM PUMP 


For HIGH-PRESSURE BOILER FEEDING. 


The most ECONOMICAL FEED PUMP yet brought out. 
COMPOUND STEAM CY!iNDERS. 

OUTSIDE PACKED RAM TYPE. 

The Result of a HUNDRED YEARS’ Experience. 


JOSEPH EVANS & SONS 


(WOLVERHAMPTON) Ltd, 


CULWELL WORKS 

















CATALOGUE 
NO. 3 WOLVERHAMPTON. 
ON APPLICATION. Telegrams :—‘‘ EVANS, WOLVERHAMPTON.’ 
Telephone :—39 WOLVERHAMPTON 7 





LONDON: Craven House, Kingsway, London, W.C. 2. 


Telephone No.: Gerrard 7044. Telegraphic Address : ‘‘Dryosbo, Westcent, London.” 


THE “ARROL-WHITAKER” NAVVY 


Steam or Electric Power. 

















MOUNTED ON ROAD OR RAIL WHEELS OR 
CATERPILLARS. 


CERTAIN SIZES IN STOCK—PROMPT DELIVERIES. 











4 
> 


SPECIALLY DESIGNED ROTARY TUNNELLING 
MACHINES AND TUNNEL SHIELDS. 





CRANES OF ALL TYPES FOR DOCKS— 


HARBOURS, WHARVES AND 
ENGINEERING SHOPS. 











No. 20 Steam Navvy at a Cement Works, 


SIR WILLIAM ARROL & C°- L™.. GLASGOW. 


(London Office:—50, PALACE ST., VICTORIA ST., WESTMINSTER, S.W, 1). 


New Zealand Agents: - - - - - Messrs. Cory-Wright & Salmon, Wellington, N.Z. 
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TO 


IRON ann STEEL WORKS 


BRIQUETTE “= ORES 


AT SOURCE AND THUS 


SAVE 407. FREIGHT, & SMELTING COSTS: 


| _WM. JOHNSON & SONS (LEEDS), LTD. ARMLEY, LEEDS. 








— 

















PONTIFEX & WOOD, Ltd., 


REMOVED from niet Works, Shoe Lane, LONDON, to UNION FOUNDRY, DERBY. 


Lonpon Orrice: 175-177, SALISBURY HOUSE, LONDON WALL, E.C. 





pao STILLS ano 
==) DISTILLING PLANTS 
aah FOR ALL PURPOSES. crue ‘2 % 








Awarded Grand Prix, Franco-British Exhibition, London, 1908. 
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‘DROP FORGINGS 


FOR THE ENGINEERING TRADES MADE IN 
STEELS ‘0 any analysis, special attention being paid to the heating and working of Chthan, 
Nickel, Nickel Chrome, Chromium, Chrome Vanadium and other Alloy Steels. 


HEAT TREATMENT carried out under the direct supervision of our laboratory to meet all 
Engineering Standards Committee, Air Board, Admiralty, War Office, and other 
Specifications and Tests. 


SuNP ToOovF BNQUINRIES TO- 


The Smethwick Stamping Company, Limited, 














1536 








BRIDGE STREET, SMETHWICK. 


LOCKWOOD &CARLISLE, Ld. 


BAGILED EBFEOUNDENRY, SHEE EITET.D. 


Telegraphic Address; “ PISTON, SHEFFIELD.” National Telephone: 1376. 


Hiproved. peyeaction Metallic Piston Packing —— & shy g's, 











CARLISLE’S PATENTS, 


SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. ca —_ 
As Fitted in 8.8. “‘ BRITANNIC,” vou" Steam Pressures. 
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TUBES LIMITED 


LOCOMOTIVES & THE ENGINEERING & MOTOR TRADES. 





~ 


WELDLESS TUBES for BOILERS and STEAM PIPES 











366) 
Works: ASTON MANOR, BIRMINGHAM. cere ae 
SCREWING DIES. i SHEARING GRINDING SAWING SMALL 
MACHINES. MACHINES, MACHINES. 4 TOOLS. 
2505 


NEW & RE-CUT. “machines to" 24'R: MorTON & “WEAVER, CovenTRy. 
ROBERTSON’S Lynron BEDFORD. Telegrams: “Precision.” Engineers & Tool Makers. ‘Phone: %2 Coventry. 
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SANKEY EXECUTE ORDERS QUICKLY, 
ACCURATELY AND ECONOMICALLY. 


The Sankey Plant is equipped to produce stampings and pressings 
—-or any desired combinations of pressed rivetted and welded work 
either with or without machining. If required, pressings and stampings 
can also be assembled into finished articles. 


Special orders to specification are turned out with the minimum delay 
consistent with quality and careful work. We shall be pleased 
to quote for your requirements. 


JOSEPH SANKEY & SONS, LTD., 


Hadley Castle — - - Wellington, Shropshire. 
Telegrams—“ Sankey, Wellington, Shropshir 2109 Telephone—66 Wellington, Shropshire. 
LONDON OFFICE: - - Mr. R. JENKINS, Ulster Chambers, 168, Regent St., W.1. 
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{FRANCIS MORION& COMPANY I! & 


BRIDGES — [ _ ROOFING 
























HeaoOrrice HAMILTON IRON WORKS fae 
GARSTON LIVERPOOL 
' LonoonOrrice:}7 VICTORIA STREET.SW. 


[ BRIDGE SPAN FOR CHINESE RAILWAYS. ](%25 


STEEL WORKSHOPS, CRANE GIRDERS, OIL TANKS, 
8 PIERS, JETTIES, PONTGDNS CAISCONS, HAMILTON= 
§ STEEL TELEGRAPH POLES, STRUCTURALSTEELW: 


het 
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Flues.) 1 28ft. x 7ft.6in. x 120 Ibs, W.P- Standard Sizes for 


immediate Despatch 


THE TRADE SUPPLIED. 


JO a | TH O ek - SO 4 (WOLVERHAMPTON) LTD. WOLVERHAMPTOR 


FOR ai & 
maith oem « Seeeroete rises ee CORRUGATED SECTIONS wAnine’ soiLens, 
cue {EEHIETSSS: “FOX” on “MORRISON” TYPE 0 man 
Corrugated 4 30ft. x 8 ft.3in. x 100 Ibs. W.P. po Reet 8, 


BOILERS OF ALI TYPES. 
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— OIL LAMPS. 
FOR INSIDE 
& OUTSIDE 
LIGHTING. 


—_—— 


FOR MILLS, 
FACTORIES, 
WAREHOUSES, 
DOOKS, &c. 









39 - 600 
40 -1000 


No. 38 - 300 c.p. 











100 c.p. 
TEA 
PLANTA- 


WARE- 
HOUSI 


For Indoor 
Use Only. 


FOR MILLS 
HOUSE 
TION 

2S. 
No Glass to 
break. Mica 


tanes round 
the Burner. 


Sime 


Ss, 
































“ UNBREAKABLE” 
OIL LAMPS. 


No. 13 Gas Generating 
Lamp. 
Burns 5 hours. 





No. 20 Moulders Lamp. No. 18 acu. vorch. 











No. 18a Trench Lamp. 














No. 1 Oil Feeder. 


No. 4 
Hand 
Lamp. 











Works: 





No. 5 Tyrch Lamp. _ 


A. a 





LATHE CAN 
In Two Sizes. 


No. 1 & 2. 


REMOY- 

ABLE 
BARREL 
POUR. 





102 Midiand Rd., 
mpm nl ewe 











LATHE CAN 
IN TWO SIZER, 


















STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES 


Shipbuilders’ and Boiler Makers’ Machine Tools 
PATENT BEVELLING MACHINES 


FOR SHIPS’ FRAMES. 


FORGECRANES, Hand & Steam, 


Sugar Oane Mills. Water Wheels, &c. 
DAWIS & PRIMROSE, 


Limited, 1913 
BANGOR WORKS, ~~ EDINBURGH. 


AIR COMPRESSORS. 


Capacities from 1 c. ft. to300c. ft. free air per minute. 


BELT, STEAM, ELECTRIC and OIL DRIVE. 
VACUUM PUMPS. 


DIVING APPARATUS 


of all patterns. 


OXYGEN BREATHING APPARATUS ®<iscnou* ai 
SMOKE HELMETS. MEDICAL OXYGEN APPARATUS. 


SIEBE, GORMAN & CO., Ltd., 
“Neptune” Works and 187, Westminster Bridge Road, LONDON, S. E. 


IMMBEDIATH DELIVERY. 2478 








RAILS 








Bn ii: Milne ai 












: G5é5 ALL 
we ACCESSORIES, 
PLATELAYERS’ TOOLS 


“THO: W. WARDLTD, 
ALBION WORKS SHEFFIELD 











Cables: ‘‘SIEBE, Lowpon.” ee eee No.: HOP 3401 (2 lines). | 


Telegrams : * Gee, Lams, Loypor.” 
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EJ. SMITH & CO. (Metals) LTD. 


METAL SPECIALISTS. 


Our skilled laboratory research specialists and technical advisers 
are continually testing out new and better methods of metal mixing. 

The results obtained enable us to quote exceptionally keen prices, and 
guarantee prompt delivery in all departments. 

4 Write and we will solve your metal mixture problems. 


— 


‘  - 








| de wit MB TYSELEY METAL WORKS, BIRMINGHAM. 
i nade & OC" pk a ’Phone: Victoria 584. Wires: “‘Tysefermo, B'ham.” 
1 U\i7. . y b \ Oa xe i Office: Balfour House, Finsbury Pavement, E.C.2. 
is a. se hs i‘ watt, é) "Phone: 3430 and 3431 Clerkenwell. 
SUMOERST . $ - # Manchester Office: Cleveland Buildings, 94, Market Street. 
\ ~ 
si _ ea m= = & ¥ A 5 *Phone: Central 5218. 2210 
, SS = searches manne et remem at cemennemed 











ALFRED J. AMSLER & C? 


of Schaffhouse, Switzerland 


have been established for over seventy years as 
Specialists in the manufacture of all kinds of 


TESTING MACHINES 


and are still introducing new and improved designs 
for Universal and single purposes, using their 
unique Pendulum and Spring Dynamometers. 











Special new features in the latest sectional catalogue 25 E. are :— 
Machines for Wood and Cement Testing ; 
Abrasion and Impact Testing Machines ; 
Special Designs for Ropes and Insulators ; 
<- - - -100-Ton ‘‘ Universal’’ Machine for Railway Materials ; 
New ‘ Universal’’ Impact Endurance Tester. 
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T. J. PRIMROSE (2',), 17, Salisbury Rd., C-c-H, Manchester, 
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GAS FIRED LIME KILNS earns 


Advantages : 

















Reduced Fuel Consumption. 

Labour costs greatly decreased. 

Unburnt stone does not exceed 1%. 

Lime can be discharged direct from Kiln into Railway 
Trucks. 


Gases leave the kiln at a temperature of about 200° C. 
and the lime is withdrawn cold. The heat efficiency 
of the kiln is therefore very high. 


6. Superior quality of lime produced. 





m wn = 
a speeaaadenien- Strona 


Se: 





We shall be pleased to forward catalogue sheet 
with full particulars to interested parties. * 


The Dowson & Mason Gas Plant Co., Ltd., ‘treicnester 


CHARLES ROSS, ["™ SHEFFIELD 
ror WEIGHBRIDGES. 


Any Size or Capacity, 
for Road or Rail 


PLATFORM 
WEIGHING 


MACHINES for All 
Purposes. 


YOUR ENQUIRIES 
ARE INVITED. 


London Office: 7, CARTARET ST., 
BROADWAY, WESTMINSTER, S.W.1. 
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HULGUOCGQCHOSORROHGHOGEROGUCRHGHORNOGUCOHGHORGHOSORCONGHONGHUORGUOHORGGSONORODOGHOUGHORGHORRGHORGONORGHODGHROROLOOORCRGHOHOHGHOGRGROGUHGRRGROHGHGERORORGROR: 
Reprinted froms“ ENGINEERING.” 


iTHE ELEMENTS 
OF 


THE LANCHESTER-PRANDTL THEORY 
OF 


AEROPLANE LIFT AND DRAG. 


By H. MEDWAY MARTIN, Wh.Sc., A.C.G.I. 


Ey 





Crown 4to, 32 pp. - - Paper Cover. 
Price 2/6 net. 





LONDON : 
Offices of “ ENGINEERING,” 35 & 36, Bedford Street, Strand, W.C, 2. 
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MOTOR OPERATED BRAKES. |f]| ©. concrere. 
IGRANIC (HHRISTIANI & NIELSEN 


Type No. 1705 Specialists in 


MOTOR OPERATED DESIGN & CONSTRUCTION. 
{ BRAKES PRELIMINARY DESIGNS AND 


ESTIMATES SUPPLIED WITHOUT 
COST OR OBLIGATION. 14717 














Have no destructive hammer blow, apply 
brake without shock. The air gap remains 
constant and frequent adjustment is un- 72 & U4, Victoria Street, Westminster, S.W. 1. 
necessary Telephone: - + Vic. 3565 and 3566. 


“Write for Leaflee No. 1705—C56.! 


P RATCRITT IGRANIC “sae |" eee 


ELECTRIC Co,Ltd 3° Works: BEDFORD, FIRE RISK. 































































































BROTHERS, TYPHOON 
Denton Ironworks, CARLISLE. Howe 
pressed air, 
Patt = la 
WINDING ano 4157 aa Reales 
HAULING reid nara = 
ENGINES TRADE MARK REGISTERED ae a 
HEAT INSULATION ORI MAVISBANK, GLASGOW. =” | , 
A light weight, highly siliceous insulating material prepared in - 
brick and powder forms for convenient application to all types of epeuncnn 66 SiR s 
high temperature equipment. WATER, NON-CORROSIVE, & Ss 
Sil-O-Cel has most unusual insulating properties. The melting point ' NOT AFFECTED BY ELEC- é 
is 2930° F., and the internal conductivity is between 0°5 and 0°8 B.t.u. TROLYSIS, DOES NOT a ro 
per sq. ft. per hr. per in. thickness per degree Fah. difference — a apr oe ga ©) . 
ee low peavey which hates 9 _ of fire brick. : © E 
nsta as a backing to refractory linings 1n bollers, furnaces, ovens, i zB 
etc., Sil-O-Cel saves from 60% to 70% of the heat lost by radiation, ates peseas S Pg 2 
increases capacity, and maintains uniforni temperatures. bushes, = 
Bulletin E-6 sent gratis upon request, Stocks maintained in London. gear wheels, 2 
CELITE PRODUCTS CORPORATION Bh -coniyro = 
Windsor House, Victoria Street, Westminster, London, S.W.1. ; way trolley Z 
Telephone : Victoria 6400. 2383 Telegrams : Celprosorp, Sewest, London. Phi —: = a 
s, S 
blocks, 3 
FLEXIBLE REVERSIBLE INSULATING COUPLING.|| ™ S'crcs-"cu:| | 2 
a = 
SYKES” PATENT. (Patent No. 106062), AD™ scatings, etc. 


2 


Steel Rolling Mills, and all kinds of Machines and 4, VICTORIA ST.. LONDON, $.W. 1. 
shafts. Reduces breakages due to vibration and Works: 3, Lawrence Hif, Bristel. 
shock. Reduces friction on shafts wearing out of 
line. 


Allows Longitudinal Expansion. Will run in either RS 
direction. Renewal of Buffers effected without f] 


dismantling of shafts or machines. 





For coupling Motors, Dynamos, Printing Machinery, ro) DAWSON MA®DENED COPPER LD. 


ao 














Parts are ELECTRICALLY insulated. Has no 
springs. ‘Large range of flexibility, with full or 
partial load. 


SIMPLE IN DESIGN. 


wie NEWTON, BEAN & MITCHELL, 
DUDLEY HILL, BRADFORD. 





Telegrams: ADROIT, OUDLEY HILL. "Phone: 125 (2 lines) Dudley Hill. 
LONDON AGENTS : Raymond Gill & Company, 92, Victoria Street, London, S.W. 1. 
Telephone Number: Victoria 2584. Telegrams: ** Raymongil, 'Sowast, Lendoii.” 2306 





=="SELF-ADJUSTING 
UNCLIMBABLE 


=<} |JEMPSTER, MOORE & CO., Lro., 


Engineers, GLASGOW. 





CHANGE WHEELS & STANDS. 

All Sizes 14 * to 4 d.p. Accurately Cut by New 
ss. Very Low Prices. Ask for List. 
EARS. 





SPUR G | 
Standard patterns for all sizes, o »val or + section x 
arms, to 2 in. pitch, face to suit, to 5 ft. diameter. 

MITRES & BEVELS. 

To 2 in. pitch. Any sizes to order. 

PAPER & RAW HIDE PINIONS. 

SKEW & WORM GEARS. 


CLEAN CASTINGS. spur Gear Blanks 

from any of the above patterns. Balance W! heels 

made up to suit customer, and Castings only 

supplied if required. 

General Machine Castings made to Customers’ 

Patterns. 

Low Prices for Planing, Boring, Turning, Screw- 
cutting. me 

Send your Enquiries :— 2512 


Greenwood’s Standard 
5117 Gear os Bey Ltd., 2 


Modern High-Speed Machine Tools. Sacgeee ne ieegremes > Com! 


TENNIS | 
FENCING. 





~ = 
eS 
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GUEST & CHRIMES, L™ 
rE. 5 
RO TT Ee Re AM™M. 
LSEN LONDON OFFICE: 4 & 5, ADAM STREET, ADELPHI, W.C.2. 
GUEST & CHRIMES’ ‘*FULL BORE" TURBINE WATER METER. 

‘ION, aceite 
= Also Manufacturers of 

1477 SLUICE VALVES 
S.W. 1. 
- 3566, AND 

— ALL KINDS OF 
ION WATERWORKS 

FITTINGS. 

2322 
e 
ION 
INE 
ER, Other Specialities 
Sy RESERVOIR VALVES AND FITTINGS, FIRE EXTINGUISHING APPARATUS, 
neither GENERAL PLUMBERS’ GOODS, HIGH POWER INCANDESCENT LAMPS, 
sectric WET and DRY GAS METERS and GAS FITTINGS. 
stalled. 
Partiou- ERR. LL LL TTT TET 
oe GRAF ON ¢ & CO. 


CONTRACTORS TO H.M. GOVERNMENT, 
CYCLOPS WORKS, 


BEDFORD. 








Telegrams— 
Grafton, Bedford. 











Mustrated Descriptive Price List free on application. 





SILVER R MEDAL, Inventions Exhibition L Londo, 1885. GOLD MEDAL, Paris, 1900. 
GRAND PRIX and GOLD MEDAL, Franco- British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910. 1874 


CAIRD & RAYNER, 


Admiralty and War Office Contractors. 


EVAPORATORS 


Live or Exhaust Steam Types. 


FEED WATER HEATERS 


Live or Exhaust Steam Types. 


FEED WATER FILTERS 


Pressure or Gravitation Types. 


EXHAUST STEAM 
OIL SEPARATORS 


Improved Type. 







































y New 


te 


COMPLETE 
FRESH WATER 
DISTILLING INSTALLATIONS 


(All Sizes). For LAND or MARINE USE. 


BOILER FEED PUMPS. 


ection 
meter. 





SUBMERSIBLE MOTORS L* 


SOUTHALL 12. SOUTHALL, Middx. suswinee, SOUTHALL. 


A.C. & D.C. MOTORS, DYNAMOS, 
ALTERNATORS & MOTOR GENERATORS 


PRICES GREATLY REDUCED. 
SPECIALITY— 
SUBMERSIBLE 
ELECTRIC 


MOTORS 


FOR 


PUMPING 
AND 


WET POSITIONS. 


1527 








THEY WORK 
iN WATER. 








Enclosed Ventilated Ball Bearing Dynamo. 























| To make sure your RINGS are TRU E buy from 


The Standard Piston Ring & Engineering Co., 
Premier Works, Don Road, SHEFFIELD. 


Telephone No. 2149. 
Telegrams: ‘* Ocean,” Sheffield. 





The Original and Genuine Davey Robertson 


HAMMERED GAST IRON PISTON RINGS 


Our Hammered Piston Rings are well and 
favourably known all over the world for their 
efficiency and long wearing qualities. They 
keep the cylinders round and maintain a perfect 
joint vntil wornout. The pressure on the cylinder 
wall always remains constant. 

All sizes, 2in. to 72in, diam. In our special 
quality piston ring iron, giving approximately 
14 tons tensile per sq. inch. 


Quickest Pessible Delivery. 
2107 Lowest Possible P sices. 











HARTNESS 


Automatic Opening 


DIE HEADS 


assure accurate pitch and lead—long 
threads or short; are completely inter- 
changeable, positive opening, durably 
constructed and extremely economical. 
Catalogue giving full par- 
ticulars gladly sent on request. 


Jones & Lamson Machine Co., 


19 & 21, Water Lane, Queen Victoria Street, LONDON, E.C. 4 





2214 
















oly Vertical Single-Cylinder Direct-Acting Type. 
mers’ See 1528 

= 717, Commercial Road, ' 
rd Limehouse, London, E. 14. 


Tel. Address :—"‘ VAPORIZH, LONDON.” 








EVAPURA. Lr ‘OR. 





Telephone :—BAST 210. 






The DRUM ea (oltd 


7 OS Oe 
WATER 
OILS 
SEMI-FLUIDS 
a AAR 







DESIGNED 
TO SUIT 







OF 
DRIVE. 









Telegrams , Write » for 
‘DRUM G 
Bradford. Ne 90 
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Knight Glasses are manufactured of 


the best materials and will stand 
great variations of temperature and 
pressure, 


THE BELDAM PACKING & RUBBER 








Co., LTD., 
29, Gracechurch St., London, E.C. 3. 
Telephone: Royal 5161 (8 lines), ESTD., 1876. Telegrams; ‘ VEEPILOT.” 
Branches and Agencies throughout the World. 1746 











HIGGINBOTTOM « MANNOCK.L? 


Crown tron Works, West Gorton, MANCHESTER. 


Telegrams :—CROWN, GORTONBROOK, 





Electric 


Hoists, Capstans, 
Transporters, Hauling Machinery and Hand Cranes, 
Hand and Power Runways, Pulley Blocks. 


Cranes, Winches, Traversers, 


“WOODITE,” 


The Best 


uateret for GAUGE GLASS RINGS & STEAM PACKINGS 


For Valves, Joint Rings, Pump Cups, 
Ram Rings, Packing Rings and Sheeting 


in all Sizes and Sections. 


Contractors to H.M. Government, Admiralty, War ( Office, Post Office, India Office, and the 
Colonial and Foreign Governments. 


The Best Material for : all High Pressure 
Steam or Electrical Installations. 


Price List AND FULL PARTICULARS ON APPLIOATION TO— 


WOODITE CO MPANY. 


Mitcham Sei , Surrey, Eng. 


Tel. Address: ‘“‘Woodite, Mitcham.” Telephone No.: Mitcham, 1502. 





















DO LLL: VILL 


: MAME BEHIND THE PIN 
T APER PINS, ACCURATELY 


MACHINED 
WRITE 


FRED MOUNTFORD (BIRMINGHAM) LTD., 


FREMO WORKS, MOSELEY STREET, 
Deilvery ex Stock. BIRM INGHAM. Any Size. Any Taper 


BOILERS 


LANCS. CORNISH 


vases TANKS, eve 


POR CHEMICAL WORKS, BLEACHING, 

DYBING, COKE OVEN PLANTS, BTC., 

AIR RECEIVERS, STEEL PIPES, STILLS, 1733 
JACKETED PANS, STEEL CHIMNEYS. 



































"PHONE: 81 BARNSLEY. 


VicToRIA IRON Works, BARNSLEY. 


————— 


a0LTS 
NUT 


Speciality 


FACED&BRIGHT NUTS 


Py 
G LISTS ON APPLICATION + 


40@ee 
COV OOSOLAAHE OSLO TETAS DDIOHLOSOCSSESORA CO MSSScesicerenecservenssguacneecsenassece:601080000080008 


"GRAMS: “ ARNOLD BOILERMAKER.” 


WM. ARNOLD & CO. 

















| TAMES WILEY & SONS 170 DARLASTON 





BRIGHT DRAWN STEEL BARS. ba 














i 


Rep! 













s 
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High Class 
VERTICAL STEAM BOILERS. 
CORNISH STEAM BOILERS. 
STORAGE CYLINDERS (Welded or Riveted). 


AIR RECEIVERS. CALORIFIERS and 
FEED WATER HEATERS. 


JACKETED PANS in Iron or Copper, 

CORNISH TUBULAR BOILERS. 

VERTICAL TUBULAR BOILERS. 

UNDERFIRED TUBULAR BOILERS. 
Boilers of all kinds for :— 


in Iron, Steel and Copper. 


-LUMBYS LIMITED, — 
Greetland Boiler Works, HALIFAX. 


Delegrams: Lumbys, Greetland. Telephone: 125 Hiland (2 lines) 
ARERR IE 





























The Highest Quality Castings 
at Economical Prices. 


WE maintain a standard which gives you the satisfaction of long service and 
which has gained for us a sound reputation. 


An enquiry will bring quotations for your particular requirements. 
We are manufacturers of :— 
ENGINE AND BOILER FITTINGS. 
ANTI-FRICTION METALS. 
All classes of Non-Ferrous Ingots. 
INDIA RUBBER & ASBESTOS GOODS. 


BRASS AND IRONFOUNDERS. 
MILL AND COLLIERY FURNISHERS. 


PEGLER BROS. ¢ Co. (ctesgow, Ltd. 


54-60, Brown Street - GLASGOW. 


*Phone :—3240 Central. Tele :—Gunmetal. 








fc __==__L- 


iz, 


ASBESTOS 
PACKED 


2335 




















Reprinted from ‘“ ENGINEERING.” 2nd Edition. 


THE LAWS 
OF 
HEAT TRANSFER. 


By H. MEDWAY MARTIN, Wh.Sc., A.C.G.I. 





Crown 4to, 20 pp. - - Paper Cover. 


Price 2/- net. 





Lonpon : . 
Offices of “ENGINEERING,” 35 & 36, Bedford Street, 
Strand, W.C. 2. 





ENGINEERING 






CENTRAL HEATING & HOT WATER SUPPLY | § 











The ita 
Rees Roturbo 

Rotary 3 
Jet Condenser} 


is an 


Unit Outfit 





| 
i 
The Tri-Function Impeller | 
—is the only running part and it performs three separate | 

functions :-— 
1.—Acts as an injection pump spraying the | 
water positively into the Condenser. 


2.—Condenses the Steam and positively 
removes the air contained in same. 


3.—Positively ejects the mixture of Hot 
water and air to atmosphere. : 








SMS 


occupies minimum space—of simple 
and robust construction - built in all sizes. 


STEAM iNLED 










Write for full particulars. 


1404 


UNION TT 


————— 


THE REES ROTURBO 
Manufacturing Co., Ltd., 


VACUUM BREAKER 
p 


Hydraulic, Electrical and 
General Engineers. 


HEAD OFFICE AND WORKS: f 
WOLVERHAMPTON. G 


wn 
Ld 
a 


Bem 


oe 


Rees Roturbo Rotary Jet Cordenser 
and Rees Roturbo D.C. Motor. 


= 


1444 (3 lines), 
*“ HYDROTURBO.” 


Telephone: 
Telegrams: 


mH 


AA NRT 

















TINKER, SHENTON « Co. L™: 


eS DD =, Near MANCHESTER! 
TELEGRAMS — TKLEPHONE— 
DUPLHX, HYDB a, ASHTON-U-LYNB, 


AY DE, MANCHESTER 


“1 # 





Contractors to The Admiralty, War Office, Home and Colonial Governments, H.M. Office of Worka, 


Makers of LANCASHIRE, CORNISH and@M other types of BOILERS, Creosoting Cylinders, 
Superheaters, Galvanizing Baths, Girders, Tanks, Air Receivers, Condensers, Shelis, 
Hoppers, Jacketed Pans, Steam Trays and alt welded, flanged and riveted work. 


REPAIRS OF EVERY DESCRIPTION, . 8175 
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ered hae COPPER C2 L2 








“MANCH ESTER. 
W.B. BROWN 00, (BANKHALL,L” “GHiaianie = 





GLOBE WORKS, 
OF ALL DESCRIPTIONS) 


HYDRAULIG 


Rivetters, Flangers, P 
Cranes, Railway Carriage ail : 
Wheel Machinery, &e. 


MUSGRAVE BROS., 


MIQGH @RADE. 
Crown Point Foundry, LEEDS, 


se oeee - 2H) e = i 
S26 ese i 1 
.s ntti AM iy f) 
STEEL WIRE ROPES FOR ENGINEERING. === , voor 
: HomME anD Foreien GOVERNMENTS, 


SAW-MILL Machi ee 
# A | S 0 ME’ 5 Cask-making dah 


NEWARK-ON-TRENT, England. LONDON Office: 63, Queen Victoria Street, E.C. 4, 


SK ogyle WOELOVLA 


SHIPLEY ~ YORKS 


HIGH-CLASS ENGINEERING ALLOYS: 
Forgings, Stampings, Castings, Rods, Sheets, Wire, Tubes, Extruded Bars of any Section. 


c=) “DELTA” BRAND = 


BRASS, COPPER, NAVAL BRASS, YELLOW METAL, RED METAL, SILVER BRONZE, MANGANESE oor Eten PHOSPHOR BRONZE, 
ALUMINIUM BRONZE, WHITE ANTIFRICTION METALS. 






































-— - &@ 6's & oe @ «= ad 





Original Registered Trade Marke 
and Largest | DELTA. 
DELTOID. 


— DIXTRUDO 
—— .  DIXTAMPO. — 


THE DELTA METAL COMPANY. LTD, 


DELTA WORKS, EAST GREENWICH, LONDON, S.E. 10. (and at ani Ai 
On the Lists of Contractors to the Admiralty, Air Ministry, War Office, Ministry ef Munitions, India Office, Post Office, Crown Agents for the Colonics, de. 




















$ 
tay 
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“ALLIGATOR” Ye: BLAKE’S RAMS 


- “Sy mae: FOR WATER SUPPLY OF 
ESE ; : ESTATES, VILLAGES; 


: Xx: : F QUARRIES, &e. 
f 7 Advise your Customers to install 
_— . these SELF ACTING PUMPS 
Nothing Needed but a Hammer. ~s NO COAL, 


J. B. STONE & CO., ral ee r NO STEAM, 


: ye NO LABOUR, 
135, Finsbury Pavement, LONDON, E.C. 2. , NO COST 


And 4607-3!, Lexington Street, "Chicash Ul., U.S.A 20: 4 FOR MOTIVE 
Send me Free a poe of “ Alligator” Belt Lacing, which I agree to test in my Bag DP Se : POWER, 2391 
Width of Belt......scesseseereee S Rams will raise water to any height up to 1500 feet, 


Thickness S Write for our book No. 24 on WATER SUPPLY. 
JOHN BLAKE, LTO., ACCRINCTON, LANCS. 


HENDERSON & GLASS, 
LIVERPOOL. KAYE’S PATENT 
Extensive Stocks of every description and Section of 5 E A M LES S ST EE L 
ee MALLEABLE IRON AND STEEL}; serraTepD 















































Including all sizes of Round, Square, and Flat Bars, Rolled 
Girders from 3 in. to 20 in. deep; Tees, Angles, &c., &c. OILCANS. 


GREAT VARIETY OF HEAVY-SIZED 1437 “CONDUCIVE TO PLEASANT AND 
ECONOMIC HANDLING OF OIL." 


ESTABLISHED 1864. 
Admiralty Pattern. 


Quotations and Sections on application. 
Shipment Orders promptly executed. Correspondence Solicited.| | 17% ee ee an 


PLAIN AND CHEQUERED PLATES 


Boiler and Tank Plates, &c., in Iron and Siemens Steel. 














LAMBETH ana 
COTTON DRIVING ‘ A cana bere. 


TELEPHONE: Valve Oilcan Pattern, No. 8—}-pint. 
e 33 BEDFORD. ' Interchangeable Spout Type. Varloes sizes 


Valve Ollcan, 
Pattern No. 17—}-pint. 
Made in various sizes. 





Sacf Small Motor Oilcans. Two 
MADE 3 OR 4 STRAND. i sizes, Nos. 61 and 82, 
ra nee ce 


Specially suitable for Drives in Engineering 
Works, Rolling Mills, Oement Works, ie: ae wee g 
< ae : a 


Textile Factories & Main Driving Generally. LEST | Force Feed Oilcans. 
Book on eee free on application BEDF ORD : EN GINE ERING Made tn Warlouy size : 
THOMAS HART, La. COMPANY _- pseapnmpon es 


LAMBETH WORKS, BEDFORD ENGLAND 














BLACKBURN. 1108 


Established 1789. ENGLAND. 








a 


Tae STEEL PIPE COM PANY, = Ses 
KIRKCALDY, ** _@\LTD,, 


MILD STEEL PIPING ror: 


Exhaust Steam & Circulating Water. , FA Tanks, 
Pipe Lines for Water Power, Sewage, ee Air Receivers, 
Suetion and Discharge, 5 ie Z Z Condenser Shells, aie 
as and Tar Mains, “7 Expansion Joints, Oil patina ee (i ae 
pir Blast, 2 Boilers, Jacketted Pans, aaah 5, inde 


eae Crystallizer Shells and nee a 

: Mild Steel Chimneys. . . . Catalogue from the Makers: 
JOSEPH KAYE & SONS, Ltd. 
SPECIAL PIPES FOR ELECTRIC STATIONS. ENGINEERING DEPARTMENT, 
LOCK WORKS, 


TELEGRAMS 1 
* AQUILENTUS, : Flanges and Stamped Steel Flanges. 2) © i LEEDS, 


KIRKCALDY,! 93, HIGH HOLBORN, LONDON, W.C.1. 


= LONDON AGENTS: John Wilson (London), Ltd., 39, Lime Street, E.C. 3. 
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TANKS 


a a & ConstRucrTionaL IRONWORK. 
JOSEPH ASH AND SON, LIMITED, 
Rea Street South, BIRMING HAM. 2186 


HAMWORTHY 


OM ENGINES 
. PUMPS and AIR COMPRESSORS 
THE HAMWOBTEY ENGINEERING 00., Ltd, 


Works :—Pooir, Dorset. 


16, Victoria Street, LONDON. 
Branches ranches { j 103, West Regent Street, | GLASGOW. 


THE VACUUM BRAKE CO., Ltd. 


3, 5, & 7, Old Queen Street, 


LONDON, S.W. 


Telephone: Victoria 3269. 
egrams: SouuTion, Lowpon. 
A BC and Al Codes used. 1882 


For Large Advt. see page 63, Dec. 5. 


ROBERT STEPHENSON & CO., 


LOCOMOTIVE BUILDERS, DARLINCTON. tro. 
Lendon Office :—17, Victoria St., Westminster. 


LOCOMOTIVES *%,3%.s5282* 


and services. 
Telegrams—Rooket. Darlington ; Altiscope, London 
Nat, Tel.—2700 Darlington ; 650 Victoria. 


Codes—A BC 5th Edition, Bngineering 3 Standards, 


su oo Sasaks 8 Dc, 
A. F. CRAIG & CO., LTD. 


Paisley. 


Engineers & Boilermakers. 











1181 





1613 


See our half-page advertisement, Dec. 19. 











y Pras every Engineering Purpose 
See illustrated advertisement, 
page 46, Dec. 5. 


on Drills Pay. 


Ask the User! 2158 
Special Celiveries on many sizes. 


Radials 5 ft. to 12 ft.; Verticals up 
to 5 ft. Various size oF yen’ 


Wm, ASQUITH (1920), Ld., |; 
Park Works, Halifax. || 


Liverpool 
Refrigeration Co. Ltd. 


Liverpool, England. 








Displayed 
aoe, Dec, 19, 

















See last and next week's number. 


BELLISS . MORCOM 


BIRMINGHAM. LTD. 
Self-lubricating Steam Engines, Turbines, 
Air & Gas Compressors, Condensing Plants, 
Heavy Oil Engines, Paraffin Engines, 

Pneumatic Hose Couplings. 


See Lilustrated Advt., page 61, Dec, 19, 1932 





GENUINE EMERY, 
EMERY CLOTH, 
Wellington Kil, GLASS & FLINT PAPERS, 


BLACK LEAD, &c. 


WESTMINSTER BRIDGE ROAD, 


LONDON, S.E. 1. 


JOHN OAKEYéSONS;L 


EMERY WHEELS 


For all Purposes. 









































TIME SHEET 









































If its HENDRYS' PATENT 
BELTING, it shows.a strict econ- 
omy in time and power. 
ages to waste valuable hours—no 
‘slipping or vibration to cause a 


leakage of energy. 


endless drive from the strong 
flexible endless BELT— 


0 


SlSLUUN 


Write for an Interesting Belting Booklet. 


Sole Patentees and Makers : 


JAMES HENDRY, LTD. 


Laminated Leather Works, 
GLASGOW. 


BRIDGETON - 


No break 


Just a steady 


1} 





For MODERN 


PELTON & FRANCIS 
WATER TURBINES, 
PERCY PITMAN, 

Manufacturer, 2447 


25, Victoria Street, 
London, S.W. I, 


Thea CLYDE STRUCTURAL IRON CO.,Ltd, 


Clydeside lronworks, Scotstoun, Gatgow. 
MANUFACTURERS OF 








Workshops, &c., &c. 


London Agents: GILLEspI£ & Co., Ltv., Leadenhall 
Buildings, 1, Leadenhall Street, B.0. 3. i120 











The Turbine Furnace burns 
LOW GRADE FUELS 


Economically & Efficiently. 


Installed under Strict Guarantee. 


See our issue of Dec. 19, for longer A Advt, 2047 


J. TOMEY & SONS LTD. 
p. EUREKA GAUGE GLAGS 









ASTON, 
BIRMINGHAM. 


1437 


MACHINE CUT 


GEARS 


Spurs, Bevels, Spiral, 
Worm, and Worm Wheels. 


HIGHFIELD GEAR CUTTING CO. 


(Dept, E.), HUDDERSFIELD. 2489 


THOMAS SHANKS « ©; LTD. 
oo 


SEE 
ILLUSTRATED 
ADVERTISEMENT 

ISSUE OF DKC. 5. 


J. G. KINCAID & CO. LTD. 


GREENOCK, 
Engineers and Boilermakers. 


2365 
See last and next week’s illustrated half-page advt, 





























_———— 











1876 











STEAM & AIR 
HAMMERS. 


R. G. ROSS & SON, LTD., acacia 
Estab. 1856. 


STEAM TURBINES. 
Richardsons, s, Westéal estéarth & Cp. [tt 


HARTLEPOOL, as a cH & ——. 
See large Advertisement, Dec. 5. 


JOHN SPENCER, Lb 


WEDNESBURY. 
IROW & STH 20: 


TUBES 


POLES. STEAM MAING, TUBULAR PILES, & 


TURNED TAPER PINS. 


LION ENGINEERING Co,, Lto 
































GRANVILLE STREET—BIRMINGHAM. 
Telegrams 2367 Telephone: 
Lieaengoe, B'ham. 1643 M bdiend, 








: Telegrams: 
! « PISTONS” 
: Manchester. 


Telephone : i 
“Ta” 


i 11.0. Sates 


bi 





is forme: 


other ring, 


the joints 
Ss The area of the limiting sutfaces is so 
=| regulated that the vibration of the engine 
| usually causes them to wear sufficiently to 
a compensate for any slight wear on the out- 
| side of the rings. 


“THE LANCASTER” 
SUPERLIMIT 


PISTON RINGS 


Their special feature is, that a projection 
on each of the rings (at joints) 
which fits into a corresponding recess in the 
this limiting their opening at 


ee 











PENDLETON 


MAMCHESTER 





LTT 


Sol » Makers of -‘ The Lancaster ’’ Packing, 
Steam Traps, Wheels, etc. 


MACKIES 


(1921) LTD. 
(Late of Reading) 


Kingswood Hill Works, BRISTOL 


POWER TRANSMISSIONS. 
A. BEEBEE, 
Studs, Belts, Nuts, te 














WEDNESBURY. *” 





“SPLIT GRIP” 


ps ate Pe (rere 

AS USEFUL AS THE 
: SPLIT PULLEY. 
IN HALVES. 
MO Set Screw 


to cause 
Accidents. 


i Grips like » Viow 
Fixed 
or Removed 


without 
Disturbance. 


. Sole Makers: 


TRIER Bros. 


LiM1Te! 





36, VICTORIA ST., 




















| 
| 








WES TMINSTER. L 











Iron & Steel Roofs, Buildings, | 









LONDON. 5. W. * 


Ren | 





ie aie el Fe oO 


Lue 
¢ 





Tt 








2.4. 


ERN 


RANCIS 


RBINES, 
TMAN, 


ure?, 2447 
Street, 
ay & 


Ltd, 


asgow. | 


lings, 


Pe 
adenhall 
. 3%. 1210 
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R*. White & Sons, Widnes, 


™ RAILS. = 


POINTS AND CROSSINGS. 
AERIAL ROPEWAYS. _ 


STEEL CASTINGS 


STEEL AND IRON FORGINGS. 
THE mee = LTD., 


Tele.: “* Forex, p ppczcun Tel, 2610 
2167 (See advertisement, chai vs Dec. 19.) 











See illustrated Advt. page 79, Dee 19 


GLENIFFER MOTORS, LTD., 
Anniesland, GLASGOW. 2096 





MACLAURIN PATENT 


CARBONIZING PROCESS 


Sole Licensees and Manufacturers 


BLAIR, CAMPBELL & McLEAN, pis 
GLASGOW. 


RAPER MI 


THOS. SUDRON & Co.,Ltd., 
STOCKTON-ON-TEES. 


MAKERS OF MARINE AND 
VERTICAL TYPE BOILERS. SHIPS 
MASTS. TANKS, MOORING BUOYS, 

STEBL LADLES, TUBING, Etc. 2123 


MICHELL BEARINGS, LD., | 


ENGINEERS and MANUFACTURERS OF 
Michell Thrust & Journal Bearings. 


London Office: 2456 
3, Central Buildings, Westminster. 
See large Advertisement, page 67, Dec.19, —_} 












































Banat HENRY COOK fn 


Castings—1i Ib. to 5 tons. 
All kinds. 


West North Street. ABERDEEN 











UATTAR AE 2aTD Dr As ec Pan MER 
THE QUALITY 


LUBRICANT 
Tai een mY APE TEI 


| inane 
GREASES IN 9 DENSITIES 


(ove oENsITY FoR EVERY PURPOSE 





THOMAS & BISHOPLT® ciscow ase 
‘a 37 TABERNACLE S7.E.C.2 9584T™ 


FERGUSON BROS. (asst) Ld. 
PORT GLASGOW, 
RNGINEERS AND SHIPBUILDERS. 


See Last and Next Week's Half-page Tasiveina. 
Advertisement. 


IRON CASTINGS 


of every description. 














THE SEAHAM FOUNDRY CO. 


LTD. 
Seaham Harbour, 


CO. DURHAM. 


2311 





: yi 4 4 ms 
a 
“e sO eT oe es Py Bs Sa Nee ay 
? - 
: 
’ 





“‘ SHONE ”’ For RAISING SEWAGE, SLUDGE, 


PAIL CONTENTS, &e. 


4S USED AT 


RANGOON, KARACHI, BOMBAY, 
EASTBOURNE, NORWICH, GOS- 


PNEUMATIC 
EJECTORS  iitccn hati 


| COMPRESSED AIR 


For Raising Water from 
-LIFTS Wells, Boreholes, &c, 











AIR COMPRESSING 
MACHINERY 


For Pamphlets and full particulars apply to the Manufacturers— 


HUGHES & LANCASTER, Ld., 16, Victoria St., LONDON, S.W. 


WRIGHT'S CALORIFIERS 



























SEND bis ENQUIRIES 


CALORIFIERS OF ANY SIZE FOR 
ANY PURPOSE; FOR USE WITH 
TO:— EITHER LIVE OR EXHAUST STEAM 


WRICHT’S FORCE & ENGINEERING C° L” 


We Taal Lanai Wall. TIPTON, Staffs. 087538 
AND 
67, Bishopsgate, LONDON, E.C. 


WIRE—Forgings, Tipton. 
Penetration, Stock, Lond s*. 

















Steam and Electric 


CRANES, EXCAVATORS, 














STEAM CRANE EXCAVATOR WITH DOUBLE CYLINDER THRUSTING 
ENGINES ON JIB. (23 C. YARD BUCKET) 


JOHN H. WILSON & (€0., LTD. 











Telephone: 11 Seaham. ~ 





HEAD OFFICE DOCK ROAD, BIRKENHEAD. yp OFFICE 


AND WORKS: 15, Victoria Street, $.w.1. 








BULL'S METAL & MELLOID CO, 


EaD OFFICE aND Works: LIMITED, 
YORER, =er r GLASGOW. 
TEeLEe@naMs: “MELLOID, YOKER.” 
BULL’S METAL. — Propellers, Bars, Sheets, Pump 
Rods, ValveSpindles, iondenser Stays & Plates, &e. 
MELLOID, Reg Trade Mark and Patented. }—Con- 
denser Tubes, Plates and Stays, Boiler Tubes, Stays 
and Plates, Fire-box Plates, rs, Sheets Valves, &c. 
WHITE METALS. —Babbitts, Plastic, &c, 2366 





CROSBY 


SPECIALITIES. 


SEE ADVERTISEMENT Next Waen, 3 


CROSBY VALVE & ENGINEERING Co. Ate} 


41-42, FoLEY STREET, LONDON,W! 








ELECTRO-MACNETIC 
CHUCKS 


FOR. ACCURATE GRINDING. 


RAPID MAGNETTING MACHINE CO. , -Léd., 


Crescent, BIRMINGHAM. 09526 


The MACFARLANE ENGINEERING 


CO., LTD. 





Netherlee Road, Cathcart. 


DYNAMOS us MOTORS 


See Monthly Advert., Jan. 2. 


LOCOMOTIVES 


EROomM ST Toc=Ez. 
ALL GAUGES AND SIZES. 1605 


KERR STUART'S 


5s Broad St. Place, London, E.C. 


MAVOR & 
“wazevo “(6X01 0] Basy@) | 


LTD 
~ HaT. DANKS(NETHERTON)? 
NETHERTON. DUDLEY. WORCS. 











— 


NAMOS 
*MOTORS - 
SWITCHGEAR 












Cornish Bol ere 


MECHANS LIMITED, 
Engineers & Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW, 
LONDON OFFICE: 
10,Princes Street,Westminster, S.W.1, 

See Illustrated Advertisement appearing seas 





Dec. 5 and Jan. 2 


ORAhNES 


Samuel Butler & Co., Ltd., 
Stanningley. 











For illustrated advertisement see next week’s 
issue. 2253 


MAXWELL & FAGE, 


Successors to BRUCE & 
<9, ‘Sefton Street, LIVERPOOL. 
CTIONAL ENGINEERS & CONTRACTORS 


and 














for i) yd Bulldings, Bridges, Girders, 
all descriptions of Structural Work. Timber 


Bulldings designed for use at home & abroad. 


See Mustrated Advert. Preceding § Following Weeks. 
Catalogues, Designs & ——— on a er 2333 
Tele. : No. 1817 Royal. Telegrams: ' Galvanizer,” Liverpool 


B. THORNTON & SONS, Ltd. 


BRIGHOUSE, YORKS. 
Tel. No. 144. 


Makers of Improved Continuous Wire Drawing 
and Winding Machines. 2394 





Engineers and Millwrights. 


PULSATING PUMPS 


TURNSTILES 
AND GENERAL ENGINEERING. 


W.T. eee 


Irlams-o’-th’-Height, 
MAN ORE S'S EI. 
Telegrams :—‘' Bllisons Ltd.,” Irlams-o’-th’ ae 
Telephone: No, 30, Pendleten. 
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YORKSHIRE ENGINE CO., LTD., 


Builders of HEAD OFFICE—MEADOW HALL WORKS, seckriake 
ALL CLASSES & WEIGHTS OF 


LOCOMOTIVES 


TRON & STEEL FORGINGS. 
COAL CUTTING MACHINES, 
HAULAGE ENGINES, 
SOLID & BUILT-UP CRANKSHAFTS 
LOCOMOTIVE CRANKS. 
WHEEL & AXLE SETS. 


Contractors to Admiralty, War Office, India Office, &c., i le 
and Oolonial and Foreign Governments and Railways. 
Telegrams—ENGINE, SHEFFIELD. 


LONDON OFFICE ; 
83, Buckingham Palace Road, Westminster, S.W. 1. 
Telephone No. Victoria 7674, 1962 

















On April 3rd, 1913, ACUSTOMER WRITES :—“‘ We have great pleasure in testifying to 
the good work done by the plant you supplied to us for Ice Making in 1900, 

With the exception of the ordinary tear and wear everything is 

as good as the day you fitted itup. The economy in 

our water bill has paid us handsomely 

during the years the 


plant has been Wa 
running.’’ for new and 
1 enlarged edition of 
& ra our Ice Catalogue, No. 728, 


er 
RelFE Pulsometer Engineering C° 1"? 


LONDON ; READING; *” 
Offices, 11, Tothill St., Westminster, S.W, Works, Nine Elms Ironworks, 





BRIGHT COMPRESSED 


&SHAFTING . 


ROUNDS. HEXAGONS. FLATS. SQUARES. 
KIRKSTALL FORGE LTD., NEAR LEEDS. 


fom MACHINES. 
NIDS'S Patent PR 


ARE DESIGNED 
N! GIVE RAPID © ECONOMICAL RES 
A WILL INCREASE YOUR OUTPUT. ADDRESS ESS SE 


——~" POWER PRESSES... —— 
JOHN HANDS & SONS 25.1 vors BIRMINGHAM 


abies seciapeaibteeds METAL WORKING MACHINERY. . e 


EIGHT SIZES, 45 to 450 TONS. - MACHINES IN STOCK AND PROGRESS. SEND FOR ILLUSTRATED CATALOGUE. 
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